الجمهورية الجزائرية الديمقراطية الشعبية 
وزارة التعليم العالي و البحث العلمي 


rûlttè ã ENDED 
كلية علوم الطبيعة والحياة قسم علوم الطبيعة والحياة‎ 
أطروحة دكتوراة الدولة‎ 
الرقم الترتيبي فرع فيسيولوجيا الحيوان‎ 
INP t TQ الرقم التسلسلي‎ 


ag EF E Em ا‎ Tn. - - E 

an Hg =" VS E T7 . 

. dh j Aka hd HIS 
F 


| UDR Z6 Uşê Ãş ã ÊŞ Colocynthis vulgarisŞ 


CÊãğ ãîn 


دی یواح سوار 


zRaa 
HijRÎ FD NfdF Fe UE ù NT zZ JY DAfNIdFE Fe UE 
LL ا ا‎ 


rill ã NDE WaNIYGIEINRE WAYE N Y¥N§dFEYFe UE FoeiQIE 

rill ã ENDE iIF!NMIEN O HTzZ fFYDGE Y¥N§dEFFe UE YF 

rll ã PND HANIYGIE! NE HH HijkÎ ŞDZ Y¥NfdfF Fe UE ¥FS 

rût ãFNDKEE FXIF! NER RZ jYDE fFN§dFHe UE YUE 
rgPFRODEE hEENHER zi IFN FN§dFHfe UE 
üaurEpgi !NJEFR NE DAA| PB JEFHe UE 


سنة 2006 


7 


rO 

1. الفلافونيدات 

1. 1. التصنيف والتوزيع 

i Alf YO Uf .2 .1 

KÛGÊ dË.3 .1 

KEMA DIKENE i 2 

f ÛPRf Uf 1.2 

+QIAA YT 3f 2.2 

I AH ydokf 3.2 

C. vulgarisAC. fuscatum OREM! KESE 4 fedf .3 
f AefdFK GHB? @zRÎ 1.3 
Chrysanthemum fuscatum Desf. Kl .1.3 
Colocynthis vulgaris YDlgf KG 2.1.3 
OEY f DK der ok2.3 

Colocynthis vulgaris YD KII .2.3 
Chrysanthemum fuscatum Desf. KBYP.2.3 
VI Hf 503.3 

Oge Acer f orf 1.3.3 

Gicztf fez KEGHet 2.3.3 

+ |e! 1F I HA iar Ge: ACHE 3.3.3 
I AHS GioRF 4.3 

8C2 YFedDY AHS LfrRF 1.4.3 

8C3 Y+edFt db firk 2.4.3 

(8d2) P7 Y+edDZASH LjFRf 3.4.3 

(î Bn SRA P71 Y+edttz KGzdifok1.3.4.3 
(8D2) P73 Y+edDY AHS Goff 2.3.4.3 
114 Y+odDY AHS LjrRf 4.4.3 


11E¥+odDY AH LER 5.4.3 
11F Û13 Û1A Û43 ÛE33 D1 ÜSC1: KGPdMDDRBZT YT Uf GioK6.4.3 


الفصل الكيميائي 


HÛF 
المراجع‎ 
الفصل البيولوجي‎ 
HOHE J $F 
OR Ape!f prjf . 1 
+û +AfP!f leAfgf 1.1 
+ +Ãge!f + dF 2.1 
O +Ape!f fnjJAT efAFAKNE KELÎ 3.1 
ROSù!f AA @AAHARNY 1.3.1 
O HAFAe!f fnjA Oe Aer OG 4.1 
OerAG ft olf 1.4.1 
OceEAR) 1f ORF 2.4.1 


Isonlaz1d 1.2 
Rıfamp1lcıin 2.2 


rifampicinAisoniazid LAH! + SIR af 3.2 
rifampicinÃisoniazidYÎ f KEE dJ BHF ¥ Û|R Û 4.2 
qı Ape! KALA KJRAABI Bf. 3 
KJRAABIDENAASHSE RK PIf 1.3 
KJRAABIGDZ ff OFA a2Aff 2.3 
Chrysanthemum < lrj! ONAASUGL 3.3 
+ tenRf KG feff 
YC 5 AOA FAQZI1 
yf Adz 
@EHAKNAT BHF x ljdfedr ok.1 
+ f KÛZ .2 
+ Hf + RARNAQEYeZ .3 
OeAarn ar off .4 
qeddî KF 1I E05 


69 


70 


72 
2 
72 
73 
77 
78 
79 
80 
81 


81 


82 
83 


84 
85 
86 
86 
87 
89 
90 
90 
90 
90 
90 
90 
91 
91 


mm 
mM AN HM mm 


yf 5O 

(A Hi! YG yzdî K jee. 1 

(in vivo) H. cheirifoliall. vulgaris U. fuscatum LASH! OAGIGE PK dDIFEAF eAgf 1.1 
in vitro + BAH K GRPQFA C. fuscatum OAGRIpE BK BIKE aAgf 2.1 

(in vitro) + BEZAR +ü! OME eAdf 1.2.1 

Fe”*/ ascorbate KBLjl .1.2.1 

CCI, /NADPH CBL}.1.2.1 

i emf A Û KfeaGPg2.2.1 

(Luminescence) + dGOZ| ROEo2 ù DZafa Û 1.2.2.1 

(Deoxyribose) OH ù DZahqlfa Ûf 2.2.2.1 

(ÖepÃegnf ddd DPPH’ ù! T amfa Û 3.2.2.1 

L_facDIOBAF UGH 3.2.1 

YÎ f KIC iin vivo +KoR dF! SI LHL. fuscatum ÖOAGSIGE DK BFE of .2 

INH ù!f K@ XARMPAINH 

RMPAINH ù» vivo + EEF 1 AZF t fof 91.2 

isoniazidù DAFAGf K GEA vivo + EHF +A! fof 02.2 

+ XaEANS K foted3 .2 

OASKADY CEL Kfodedz .3.2 

+ Hf KÛezf Î Zn vitro C. fuscatum LM¥!YFezdf! GI Hf K HEBER O .3 
+ Od 

hydrazineÙ 6) 

+ APF Yefedft n!Ed3 .3 

1+ KA Kfeed2.3 

+ Hf KÛBZABTBARS ù!f x 1.2.3 

(LDH) Lactate dehydrogenase ù! Y@ KZ 2.2.3 

(SDH) succinic dehydrogenase ùf OGLE 3.2.3 

+ Hf KUeZESASEDE KEL KfaEd#.2.3 

in vitro + RANAKE 2 FDA I ZA fA IHf KGedFeZ .4 

Of +Û || ür Ûf yfzcf 1.4 


91 
92 
92 
92 
92 
92 
92 
92 
93 
93 
93 
93 
94 


94 


94 
95 
95 
95 


96 


96 
96 
96 
96 
97 
97 
97 
97 


QO zl i > 2.4 

(swelling) I CAAARNFE Rr Rf leEd5.4 

GARANE A +f FEU T ZA FHAGiHf KEP} 2084.4 

OeAeFE O +ApE!f nj 1 ZA HADI KEEQA OAGIŞE BK dats 
Aniline hydroyilase ùf lO@EQZ .5 

(PNP-BH) Paranitro phenol hydroxylation OK2.5 

(ERDM) Erythromycine demethylase C{K3.5 

Western Blotù f YUGK4.5 

(EH) Epoxide hydrolase UG1Jadۍ.5‎ 

PHAFEOG Aas 

Gedêf KEFEN HF! KAL KfeTad2tiK1.6 

+h lj KÇfeff .7 

QAu !f arjdf1.7 

OAeHÛf anjdf2.7 

RFK FE 2 

(f Hi! yg yzdî KfeGesg. 1 

LZ. vulgarisÃ H. cheirifoliaÃC. fuscatum LBS! + AG KG BK BFE UF 1.1 
¦2 

Ljften!f ã8 cc, ùRZKOoR dF \GG!f 
+QIÛF 2 BBO} FA. cheirifolia U. vulgaris U. fuscatum LIXSH! OAGIGE DK dfpîD.1 
+ iij Ae 

C. fuscatum LDA¥!AezdF! HARI Hf KGPADKG +û! (GE yztf KfoeGPF 3.1 

o” ù Dek A Û 1.3.1 

pppH° ÃAon°L}X#! i af A Û 2.3.1 

+ ARIF K GPdDOBAE UG 3.3.1 

+ ZR +û! OMRfeAGf 4.3.1 
+Tù EGF 

+ùT ÜÛPH 

KJB in vivo +XoR dF f LOL. fuscatum ÖOAGIGE BK dBIFEEF of .2 
INHYÎ 


98 

99 

99 

100 
100 
100 
100 
101 
101 
101 
101 
103 
103 
103 
105 
105 


105 


106 


108 
108 
109 
111 
112 
113 
123 


125 


INH ù!f K@r ARMPA 


INH ù BAQE LENG +AgHelf gp I HZ. fuscatum ù! OAGIpE DK dtn! .2 
RMPA 
in INH ù! Kêr GA’ RodEQ +Aglelf Eql ZZ. fuscarum ù! OAGIpE BK dtaD.2 
LfEn!GDivo 
+ DOF! Hf KÛZ Î An vitro C. fuscatum LD¥!ÃezdF! fhiBidf K Gedo 3 
hydrazineÙ 6D 
LDH ûf YA K1.3 
SDH ù! OGL}.3 
KÛezf OGD CEL Î Zn vitro C. fuscatum LH¥!Ãezdp+ fhiRigf KGedjeîD.3 
HDù N} AQF! Hf 
RFE 
IS uoqF 
Ftp 2 | NAAFEQYFFANY HofNSAEL JFPOFFC4 
I a8RARNFE 2 FDA I ZA iAH KGPQF oD .4 
i HAE x 4f Î ZK pHABIRf D1 .1.4 
GOZ fi 1 ZA AIH KGPAFAD.1.4 
I KARE Rr Rf I ZK fpHAGIRf O.1.4 
ARAN A +a FEU T ZA AGI KGedjeD.4 
+ pA ff K GPdDY efa Û 1.2.4 
où o BKÎ ZA AGIR K GRAEOD.2.4 
Où! ak GYKkÎ ZA fiAĞiıHf KGedFoD.2.4 
RFE 
+{ üP!f 
على الحهد الرودوكسي الميكروزوزمي‎ ٣. 5.آأثر المستخلص البيتانولي ذم »إمء ءا‎ 
OeAatnF OG I ZAC. fuscatum LBHAezdFK BHARBIDZ vitro OME OF 1.5 
RMPAINHùNY' 2odf 
!TpEF 


+T ÜPIf 


25 


128 


129 


130 
131 


132 


134 
144 
145 
145 
146 
147 
148 
149 
149 
150 
150 
151 


156 
157 


158 


160 
164 


in PERERDEPUGOEDGEL FHA IEAN I. cheirifoliaN. fuscatum lll FENEFNES 


165 

RMP NjNH oGivo 
166 +p 
169 !{ UPI 
170 nib {A FE PIF-7 
170 QAu !f anja Keb 1.7 
173 OÃegÛf anjdfKYJe2.7 
7 !TptF 
179 UK Ate 
184 +d d5 GY 
185 f PIO 
187 RESUME 
189 Abstract 


191 yrjedF 


2,4-dıinitrophenyl hydrazine 

3- methyl chlonthrane 

5,5 dıithiob1s-2-nitrobenzene 

Acetyl hydrazine 

Adıinosine diphosphate 

Adıinosine triphosphate 

Adinosine hydro1lxylase 

Alanine transaminase 

Alanine phosphatase 

Amıinopyrine N-demethyase 

Aspartate transaminase 

Balanced salt solution 

Bovine serum albumin 

Catalase 

Cyotochrome 450 

Cytochrome 3A4 

Deuterıum 

Dimethyl sulfoxide 

Dimethyl formamı1de 
Dipheny1-2-p1crylhydrazine 
Glutathione-S-transferase 

Epox1de hydroxilase 

Erythromycin demethylase 

Ethylene diamine tetraacetic ac1d 
Ferrous ammonium sulfate 
Flavinadenine dinucleotide 
Glutathione 

Glutathione disulfide 

Glutathine reductase 

Glutathione -6-phosphate dehydrogenase 
Hematocrıte 

Hemoglobine 

Heteronuclear multiple 
Highperformance thin layer chromatography 
Hors radish peroxidase 

Hydrazine 

Hydroperoxyl 

Inhibition concentration 
Malonylaldehydedebı1s dimethylacetate 
MethoxyI 

MethylIthiotetrazollum 

Mitochondrial permeability transition 
N,N,N ,N-tetramethyl-p-pheneled diamine 
Nicotinamide adenine dinucleotide 
Nicotinamide adenine dinucleotide phosphate 
Nıitroblue tetrazollum 

Nuclear magnetic resonance 

Phenazine methosulfate 

Phenyl methyl sulfonyl 


DNPH 
3-MC 
DTNP 
AcHD 
ADP 
ATP 
AH 
ALT 
ALP 
APND 
AST 
BSS 
BSA 
CAT 
CYP450 
CYP3A4 
DeO 
DMSO 
DMFO 
DPPH 
GST 
EH 
ERMD 
EDTA 
FMS 
FAD 
GSH 
GSSG 
GR 
GO6PD 
Ht 
Hb 
HMBC 
HPTLC 
HRPase 
HD 
HO » 
1C50 
MDAa 
O-CH; 
MTT 
PMT 
TMPD 
NADH 
NADPH 
NBT 
NMR 
PMS 
PMSF 


Phosphatedyl ehanolamine 
Phosphate buffer saline 
Phosphatidyl serine 
Phosphatedyl choline 
p-nitrophenol hydrox1lase 
Reactive oxygene species 
Respıratory control ac1d 
Succinic dehydrogenase 
Superoxide dismutase 
Thiobarbuteric acid 
Trichloroacetic ac1d 
Ubıiquinol-10 
Ubiquinol-9 


PE 
PBS 
Ps 
Pc 
PNP-H 
ROS 
RCR 
SDH 
SOD 
TBA 
TCA 
UQ-10 
UQ-9 


الإمداء 


. dÊ éêaÃ jÜ ALBR3Ğğ ailê ş Kênê j ãèéÃ nZ 3šR3UBÎABÛ 
i DZD JEU EY BKE ETE ûÈ AêšĞa/ gê ÎÛ 
...J ê êfa) YEG! 

îî; /ê« XÛŠ tLpşyaKrğazÃb Z pûj ğ /ÊednbÜ 

GÃ Aie Keş ADaDAhCD 2¥ VP a HLDABÃÊ3 HEU 
... ع قوي خت جص ت فج 566 نة تخي‎ 
... di Pr! TT UEKI BÛ 


اع نهن جه غ عدا وا05 ون انچ .. 


cp ah di dê ê ıê KÊÞ j kı Û BÛ 
..!@ 
kit êê KrãÃRšı ùş AÖDÎZDÃjîeK zë/ÊÃ Cö j KêlBğ iî چا 5ة‎ 


شکر وتلپر 


zöor ş Jk YXãzkiêp (Dè ERŠKÎĞ ã 


- نق وت تغ0 ج 25ن ق ن وق رتغت 5ى 2 


چ 
mS mm‏ 


EYO 
Lng ãç ĞÊzê ËÈ Hêj EE iDEA Û (Kê ةÃÎ قة‎ Û 
«Ea gdek ãÃl ûî OHatF? qêm a 
KOğ air iie ê š dêt; AKO ÎÜÜëkA KE Re & êk ER 
îş ğ ãÖŠênchazë Adir ixz diêj ã ã AMEZ HOEŞESFRpêZ î gêj ã GÊ 
.ZÊ ax5 dd 3 
KOğ AMWEŞêŞ OH Z Ej ãRO&VEŞê KÊG ŞO? Kc; Rip Û irs - 
. HÉ; KÊnZ L 3ZëLHêB Kc Xabi ingOBCiBz; ãî AĞBÃO nî . ê 
HE ÖŞÈĞHEBYa ik MRSTUEE Eg F Hig BÎBÎ ş i5 
a ARÊ ã Ri GÊÇ éöYLKÊG Aššè û êdê ã5 xã šEûDZ 
ل‎ E OH! GÃğ ëãûıÃ Ga É3 dardê 
. bj ãğkncnidEA YEE j ã înaBcoî AA - 
ن و ج خت د526 زب خن ج زق تن يدبن‎ 6 
IE 
BAER GE; & Gê GÈ gê 3Z E êgÊ) êF KPO 
. GL gis LORpLH3OĞO' knê KEY ê BÛ AAO - 


س 


rO 
KGRF DHA tù KÜ LHHPTHS KEGO5YG LHF ZE DE2 foDÛ 
KfeAUURS yfin YHNEGK! ZG] HNADLHRZ!GS BNA GFA || HKABE ar od 
+ùhüÛz KEG dA+HAIGE a&LAXKEjBU d24 FTI 5 RODE NBIV+TKK FEOGIDUGU ZE] f 
yùhPRı ofA OL [zf ydZRGS fHi(ous) +AGf tol f KAAQyzn CHORE Yzdf 0% 
%50 YTK ORF GH AA! hU KGRGEI !qlGYA +zUf ydBûO[ ü! KG f K!GA 
f FE{P LhdK GO FEY Na CE@AZ2003 ULFEPA Velazquez) GBA !AFBAF eypzf LIZ 
.(2007 UHanningto AMaud) +ÛZ 
rancis) U} iek,o Yad|SGAKAHSDEY a ANGE i Rf Yl f dp YDS 
+ZĞÎ f Î ùfo 1952 +l Rilg¥!AFAEY f KEE dFNODsoniazid yf yYfe5ÛA Û2006 
ÖQMycobacterium tuberculosi ùuù!f LM¥efadK SESLHANJGZDZI yA LBBB efen!Eo 
KEE u df Lj d Dr +ù fA UF f Gp LILAGOLSDZFEAYS 1 fo A Onüzf OG NAD 
(1975 ÜLÃeüPA Bluck) Où AG T Rif Y Girr yAEEGiD GER EE NFoUZAAHQE 
Û +f Nj fo KECKPÖGU SR HNjOSBAY LHER 30 LE ReéSGKFASLHIR2!IEA 
KEEAFoODYAoK ANjÛApK UIL aD BZAÃ Û2004 ÜLÃePAÃ Yue) U' Af GpPfedYfe 
KELL aù ê UùUTLY [ZÎ d3 ù!G(AcHD) Monoacetylhydrazine ANA (INH) isoniazidù f 
Î Rf (RMP) rifampicin ùf nA O5! ZF IHNjIDEKA (1977 ULFEPA ziııy) OER !f 
dj AB UTI eAmDAAdtcyP2E1 BBL || IEE eodlNH ù!f YIG I !qoléz 2 1 AS 
„(1999 ULFEPA Clarck) ROS 
+ Bu f Kf@n!Bacety1 hydrazine ADhydrazine OTU KGPEABDINE RF UBaÛr Kp 
fHNjz zl Oe +Aedip CELA KG ZB +AGFelf GYA hepatocyteù f @G ABHNYPS 
NES GE +SBUEGÛF +14DFA + ROARS K Gr zf K CoA + die aÃR; 1f K GiCDZESR 
Î ù!gtù!@if fed hepatocyteü DZ Cf GEF FER q O5TOTLS + +AU GEA YA K 
KEEA\ dt (Ao NYP: Rf fFNjLAEODISE K GChepatocyteù f || ZT atedZ2PLADL_NK 
YPEO. Oo Rifo!f ADF LjSéenADya Op RF KHEGADOEYAG !f OREeGNF ¥ N! 
KùÛAN +AÃegnf LHF yok ODT AALf AOONeAaknA O/eAR§ f epoxide hydrolase f 
OER ÖOU Ape! rj yA EG Aciif yüPoK GC YAL ROASGEDE Lfi || !R KRA 
yi efAFAJA OFEFAK; f BIDA +efêe!f frjf aazK FER EAS JPR KECYAS 
. EA ag +f taal HEAT FEAF LHEREdEPY A K 


KGIUUPQ} Lu: +FdFUFP Y+T O5IPEKORF Y\ f Kf d4 SEY oF LAEODY 
+ù KEUEL N!EAE a ezk! !AGd} ZERF WT KifarT 18 I !oyT KfpORf + Qf +z 
FEAF Y Of OSLEKR û HA LBAĞKGA N-acetylcysteineù !@ + KË +z] AK GPE YT 
UU Î ù—ZA-acetylcysteine ODE ff NDBg.(osH) LFEEDDZOBIXFOU alfak GI! 
UGarryÃFreya) DT Zf GAPY Î ùZZysteineù!f 4 fA UE +P + eqLAYAF 
ù! DEL SERIA JHTST Hf DRE ydidakf DEE U PIEZEGZÛF LIF (2001 
Û ÃaÙPÃ Sailaja) cysteine ùù f KÛRKNBDESH ù!f Hf SNF! foko OF DiBeroxidase 
.65 
1 ù!glpAûzf aT yE I !oLjio0) LIAOHOYP IAT dF K ES HNjyzS! AfodAD 
Gok! o LHEMAFK GO fofDEFGr PFA + 1f NE] A x GHA! GF ¥ Of +znfodk! zU 
+ù zi KOGA T fRINjLE DHŞOUERT leRA OUR ! |] RUA+ZenJA + ld BHAEOA ESE 
Û ib! KL ÎÛ ZAR AU +a KR U duf KERJDZAALF + JA +A f +! 
yBDZ E Rf OB 2eRf YHOYPEKLDL HORS af AQF LDF FofAf KE || AGE 
.lAzAK CCL DH ONAAEeHf 
OR 1 Uf KGRGE DIEOG ZAF KEADZAGF KGREAE DIPS fogK RAABIHf yFTK 
aùêzzAî af a UA LjpefgrPIAGEYzf £ KEP LMAAzik de yd GZS BZ 
fOIZA fûÙÎ Harber-WeissA Fenton KÛZ Bf LfadF! BEK Lû +û! Ger dt aaUf 
.(1991 ÜHalliweı1) +ë +#Ãpef + dA GG AHF Û HZOGDZ 
sylimarin ùù f Gi rfZ@LÊ fd} ZAN540 LHZADyODCRS KFA HNjar TD 
bû REKÊ fOYHThNEPARURED HfA Cilybum marianum JAX || AT KELPAMLH3 R df 
+ùlFEAdK GE K ff fA. (2001 ULÃEPA Ravi) 1 FHF Y GRU aA 2 HZHXER Û! 
Kaf! o Û Hf Y GRÛ t Ho KEC2 üPEZ EK! ÛU KG AF +lğdš ug} !o¥1 lé 
1 Hf Y GirfÛ UÜZ Ö5shisanarin ùfA 1 Kes[ ¥ x où! tn!GdPicrorrhizaù f aM 
Boldo ù!f 5 f@ADK an + I DEA LÊDEiGÎeÃG Dendelion û Û F ã3 ÛL 
LHFoST Hf Liv,52 YAK GWKYETNK GE AI Iq ANFZRGE. (1989 Uren) FDOT IPAS 
.(2005 ULAEPCAShin) Q AHF T FHF 2 AZ 
Ej u feo T 4 š UE afafû + jA 1 PEGS YAY Fen! feAgEYAK 
Yai |G d¥ù dezfAI Où Af deoT !BOEY COZ DESFQ! KEY + SfeAFf YA û! LÞ@QZ 
.(1958 zenda) Y[ DEJ 25 OfAo AL500 +UdFf GeoT !Gh ZAL 5Où f 


fı+Atù PAK Glu KÛRE I OQChrysanthemum fuscatum Î ù ZZEĞPÛ yrÃ f! 
arPd XBIFKpOR +4 HEOT f KEE | ZA deng ¥ AIRF OOPQEAZ Colocynthis vulgaris 

LUT J eco T IY ù!RA CO Ef DINAAIBUT LS LEE 5 PIA 1 rbUf fPFAQE Ljok 
¦ GDrkETALNZ +G!f 1 fepf Knefd iYeOT f KGHDZ Ri JER Ûf yÃc L jî 
KGIRPQEÎ ZA off tEN{CRSTRA +f 5 OED AYA! SBF! GRU atedGeoT ¥ 
KG feff Kû! A.E DAXA QDI’ Pak Qf SIE AFA RIY INLD! 
( 2001 LFEPA UKiya) Y GÛ! lG? dF FG PhyfdD Chrysanthemum > lj Ld znedE 
Bor 2005 UFEûPA Chen)A LAT +û! Léer dA (2005 ULAEPA Shunying) @HIDKIGr Q& 
LPS Rî SDÈ fuscarum YAU NDB. (1991 ULÃEPA Coprean) i fp OFA (2006 U ÃePAÃ 
LZ YQIRGDAGHGE BK BUGIS 1 jeff a A .+ AAS UA! EEE F1 fefDI azk 
:LjATSOSF feff HNIKIRNRA . AAT !EHF KRABI Hf 

U ZA! PR dK GIRA KJFAABIf CE LE Gnadkr ez DEA FEES YT 3f .1 

. GHQYAT Af IRORf + ABI KGEAFET EHifpbKORT NREDZ 

: DEA ONAABpYT 4f .2 

C. fuscatum LDH! OAGIpE PK dBi virroAin vivo + ARIK EFE 

.Hertia cheirifolia ù! OAGSbE DK dBGHIFKC vulgarisA 
RMPù A INHù !f + 4Z KECyIF BABI K GPADOFTbAN T ASH YP ¥ feb 
„(acetyl hydrazineAhydrazine) INH ù DAT Lf K GVAE 
Kerk @AAACNZA § +AFef 1 aalyA +! AGI f KGB RIS JPRS 1 feb 
„(in vitro) hepatocyteÛ f 
.OnAArEHF CEL 1 ZAFEAF yzgf fe + 
aro! ernjdtK Gfedf YUP LhlHepatocyteû f KG z 1HER Û 6 2 4 
. Western blotting ùf YOGA (OAef!qanjd A QAu: 


1 الفلافونيدات 


GdMOG G2 o ROZAIE! AGAH Kgten!f LDFORaASEZpD KAAS Bf YFTK 
PHA LAeG lek15 LAFEBKILHOK GPA . (2005 UFEPA Chen) +44674 ¥ a 
UL FRETS UL Fhe UyAGhiaf Û yAZGigf UL FEigf : OGDEN HE 15 | lod 
lù T hÃKKkDAEZ azÃ lao leÃ[ hnî/KkLTK EEA IK LFA Ly MF UL FeAJf 
KJA: dABıRf I ù!qeGITDLBIZVADNb. (1.c) YAGN!IGLAEOANjGE (1984 Uiliot ) KfGeADZ 
û A. (LÛ Bi DAZGGc6-C3-C6 ùt BENEK GF f 2 @zR || IA (1955) Geissman ANj 
USauvinÃ Sanni) onl U LFÛOFO lab HfA Flavus Oz DXF LHFHABI Hf NA45KD 
.)1952 


1. 1. التصنيف والتوزيع 
KùüFöızf U zhã/ۇ§ dl ZA @ tef KGEY 3R di ZAPIX4ETNK ABI HfOT RE‏ 
RRın!f BBBÛF ö fe LAFE 3R dl ZpTAKLD HOGA ÜPYA ! ze A+ Hed YNZ‏ 
NjGEKJfAnSYPp len] lJLHK RA . (1962 UWorowitzAÃ Jura ) JON ¥ Aw PARIS E DZ‏ 
L_j ù LEih FEAÛ LEU FEB dr AF NEAL Nj kK.+R ÜüNK GPQE ADteterosidesù f YG‏ 
YET || HORSGE LFeFf 13U! DDAL ORfEKB YANE ePUA A UALEEFoG2 2zK‏ 


.)1.€( 


شكل(1.]0): الهيكل الفلاقونيدي 


rtiSEIKOGuU afk GE UR Cak ãAR d1 ZAR IKE dF K RAAB PEK 

RK df REUIG O5YPEK LDPE LtGE. (1996 UMiddleton) KGF YA! AE FABIFUUA 

rù KEE Û LAIKGAS 226 Y 2BK SCY KN 2 RAJO EPpFKYUP LOGY 

EBIT F! lediu: f KEGUTÛ KLIK EY GF DOcBHA Û1996 Middleton) +H AD 


KGIRAY DZ Î ZABBG ff LHHR!IEA. (1993 ÜBruneton) +f HS 5 AS!zTû! + G fF 
laù SBEtù EfeRF fm2f 4R dl ZABBAv o yr + o U BZ APSÛ LDIF DA F5 
galanginAquercetinÃchrysin f PANA Yî A. (1992 UMatulaAÃ Starvic) Z Af Lf +oFfe! 
afÙTDU ùzhaZeù nL XOY SE AEIKE Yu pK feTo!f IHNIGIBKFQYOL propolis 
.(1994 UAttaway) ARAL HA affj f 
KJjRAAGI Hf EHD (1.C JUN 
س‎ = 
e Aq |R=H  Flavone Apigenin 
5, 7,3, 4 Luteolin 


R=O0OH Flavonol Kaempferol 
2-phenyl 
r 5, 7,3,4 Quercetin 
2) R =H Flavanone 5, 7,4 Naringenin 
(dihydroflavone) I Butin 
R=OH Flavanonol 7,3,4 Fustin 
(dihydroflavonol) 5, 7,3,4 Taxıifolin 


R=H Catechin S.5 Gallocatechin 
2-phenyl ١ (flavonol-3) S34 Catechin 


chromanes R=OH Leucocyanidin 
Leucoanthocyan1idin Leucodelphin1idin 


(flavand1o1-3,4) 


Cyanidin 


Delphinidin 


2 Flavylium 5, 7,4 Apigenidin 
(Anthocyan) | 5, 7,3,4 Luteolidin 
Flavyliums 


Daidzein 


Orobol‏ و 


Isoflavone 
chromone 


2 ,4,3,4 Butein 

Chalcone a Chalcone 2,3,4 ,3,4 Okanin 
ر‎ Sulphuretin 
Aurone > Aurone Maritimetin 


ã NelFJa ÜÛE.2 .1 
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2 ù REZ RAGIH K GPABZEIKe LHS LEHAL YRD f h41936) Robinson + OB LOU 
† ÛÙA2 ùRKLÛZA) +I YETK GAVOFEAS JT U! o LIE ERS GAYA SENN 
acetyl-CoA BD fjš Fed DY +A@k + ZAROK MKLHEAFH malony1-Coa LIK ffoA 
Î ù ZÃhalonyl-Coa Lj dK jfRıoAÃt ÜùA2 ùĞEKLHIXK JRHAHÜ DZ elf UAL ago fEN 
(2.C) VEUT EGF I !qtzTdf eFDLf YER f ã RDA! .(2.C) JY¥TDHA .p-coumaroyl-CoA 
CùSI| SUT Û U dê b LjGE. KRA DZ6-c3-c6 i RET IDEAS! YET U 24 $ 
yù tl! zAÃdîd} ZZ'cùMA AKG f LAFKHoyanidinù f YOL f AZ (A) +|OF yYFTK 
GA C.c) ¥FTDHA (^) ADEKegif KfeR LinyaTÛ yzÃkau £ Yaitegif 1zÃqD 
lhikmic acid W-coumaric acidLAYF NMenp ASC: +etedt! DDHAB +|OK y+TK 
.(1962 WorowitzAJurd) +OlGYf K Bhauercetin LEFUO U] ODhenylalanine 


1 .. 1. الإصطناع الحيوي للشالكون 
DZPJA +ù PIE + ù [OF LjAEK OSfeAb || SEY U dH MIN1955) Davis 1 oBp KID‏ + 
@ıfofté'c ùù Nd AdF erb YGER f CAZ GA .aHADE LAF C,- C4 UAf 1 AAO‏ 
XDKLHIXA) HOF yFTKLYo I ZZ(2.c) YET || HORS CEY SUF INOS! BOF FEAF‏ 2 
fM . acetyl-CoA LZ +a + ZAROK KLE +axXHj) malonyl-CoA LHKJfEoA! UA‏ 
Û ZZmalony1-CoA K GUI oAt üùıÃ2 X+KLÛ dK OUI dÃaı DZD Golf AD lj pl olf‏ آ 
Lj di | GLY LF!GY NFRG3.C) yT LRA 4197 UHarborne) p-coumaroyl-CoA‏ 
.coumarylÛ Û J AphenylalanineÙ J‏ 
phenylalanine + 4-coumaroyl]-CoA ------------------ ۰‏ 
| را 
phenylalanin ammonialyase (PAL) 1‏ )1 
chalcone-synthase (CHS) e‏ )2 
شكل )3.°٥(‏ : الإصطناع الحيوي للشالكون 


phénylalanine + 4-coumaroyl-CoAl 


1 oH 

OH‏ ره 
HO‏ 

Aurone HO 
OH OH O Flavan-4-ol 
2,4,6,4'-tetrahydroxy chalcone OH OH 
| Polymêrisation 
(3( OH 
(6) 
(5) 

HO O 


OH O 
Flavone (4) 
OH O 
a Flavanone 
(8) 


HO 0 O 2 Phlobaphène 
E 
HO HO O 
OH O 0 
Flavonol 0 
OH O 
OH 


OH O 
Dihydroflavanol Isoflavone 
OH 
کک:‎ 
O 
e © 5 
م از‎ 
OH 


glucoside 


Anthocyan1dine 
OH OH glucoside 


Proanthocyanidine 
(tannins condensês) Leuco-anthocyanidine 


شكل :)2.٨(‏ الإإصطناع الحيوي للهيكل الفلافونيدي 


1) PAL :Phenylalanine ammonia-lyase ; 2) CHS :Chalcone synthase ; 3)CHI : Chalcone isomerase ; 
4) FNSI :Flavone synthase I1; 5) FNSII : Flavone synthase II ; 6) DFR : Dihydroflavonol-4-reductase ; 7) IFS : 
Isoflavone synthase ; 8) FHT:Flavanone-3-hydroxylase ; 9) ANS : Anthocyanine synthase ; 10)FGT : 
Flavono1d-3-O-glucosyl-transferase ; 11) FLS : Flavonol synthase 


(1962 UWHorowitzA Jurd) 
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DIR IFDEEYÎ ArRSAFUAj z #NENgAFUEUW ÛE .2 .2 .1 
IKA U3.c) JFT NG ã ePÛf KjRBAABIBF OBS UULSIFOLL FFG! YALL FAK alfa 

Ou AF YRin!f Û ZK yt DE LIZ FAAS YAR NRA .Geu PIF KF û LH] !R 
tû 10 ee) MBfizKKfRY dtfofd FAI DKY+ LZ Of#šA Ûflavanone chalcone Î ated} 
Û+ù f Û HÛF UY ùf Kiz lepaEKGELS | GUDÎ Z4 iff KEES 
.(1964 Harborne) af KdikAÃ Ü! pÃYF 
C fPfY o LYAGAS! o LAA asp YAgue SAK RAAB DHA je HT  frAA 
:ONAt ART A+ aA 
naringenin, citromistin, hesperidin, eriodictyole : Flavanones - 
luteolin, hisp1dulın, acacetın, ap1igenın : Flavones - 
rhamnetin, morine, myricetin, kaempferol, quercetin, rutin : Flavonols - 


pelargonidine, cyanidin, anthocyanidines, : Flavyliums- 
afzelecol, theoflavin : Catechins yl Flavanols - 


.(1.C) YAFN!BL Ff ANjGE 
YùHNjc-3 yû dÎ ù!grãrl GÛ 1| ODZ-2 yal Dyari + ZA ¥enNjLZ DAÊ 
coumestanes, :LIdYù# OUSYAESGBREGRIYISORf ã PU yEEDIDIEGD isoflavones 
Kù nÃ Ö5K fpAGIHF 2 EIA th a€f LHKA .(1970 ULÃEPA Mabry) aurones, chalcones 
URE yfAdjA fff LHXOCH:) J FANE ZAAADoH) yû +Aegif ZAX & AD 
LB hù Hijo 5 SEAR LHF T !qyN2OGEY C-glycosideADD-glycoside +ZAAK SMKOR 
Cı ej leah! anî 1 îEDEAT Ö5K FABIA AK LDL YK Uf df HNj2 EESZ 
KGILÃABiIgf YüUXE . (1962 ÜHorowitzÃJurd ) tanins heù PÛ 2 eùûzfÃ Kû Ren! GZ 
flavanones Kien aA. +3ezdt dH KfRK AAR Af LI™ 80 OfÃo KÛAAGIHA 
+ GFATKLG+ZR tù fek atfedFAnAA ( c2-c3 ) LÎN KEF HORA ¥ GNalihydroflavonolsA 
+ù Ho KO HGH} OZ LDHSGAdU2Ss OÛNjt EHUY flavanonesù! +B’ -2 LAeF 
ydeff LAS! ® ( 3R, 2R ) ANjGIJZ ez dX RIYETKLTEE .OH-4 AN}@ULjlavanolsù! 
KÛÃ ÃĞıgfA KG ABI +235 z JtePÛF IHN aYAgA.5 ENYFTKOBYA egy 
MabryÃ Harborne) +zlbTdeùûts Girik j dFPTRGYEEK fiAGIHf LBA NACE 
.(1982 
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1 ÜÛgÊ H3 .1 
üa |NJNFMNDDUIG .1 .3 .1 

LUHKK RABI LBZ 90 KF o ya teg KEAOK KANI ¥ SEU 24D 
Jù LEKOLHANA Û | BKE Û5 Lr Aiy HAegny OrzÃoRclofp UF + E 
. 4 yu ÃAdFOÛS +k 4T ZÃAQZORYOÊ KLEDUF DEdO5B +K Lio I ZZ AGH 
YPAIKLFaIgf HG O55 ° U Û’ yê #AeBNjyAIZ| OF lrhK ûd +AeGNjIEE Kik OL fA 
LÃFGTY 1 OZABDSK ÛAABigf I !gi FUE3 yu Ad yê +ÃeGNjK SkIRÃ .hydroxylase REID 
.(4.C) JT ( 1965UGrise-bach) 6 U2 yfAdFYER KLTEAEA 


kaempferol (Db) apigenin (a) 
yû +Ãepnjî +zÃQ0K dîk: (4.c) UT 


üa | NIHVNMDUG .2 .3 .1 
(SAH) O-methyltransferase BD HpۀnA‎ ¥ OKA yê +AeGnf K Sik Ezhyéu K JK IRS 
+ kp IHS! | OXON ef OR@A .(a5.C YT) (SAM) S-adenosylmethionine YSDIGA 
.(b5.C) YTIGBPNDSGEC-C +UOf@N 


Chrysocriol 


Luteolin 
SAM: S-adenosyl methionine 
SAH: S-adenosyl homocystéine 


(a) 


2 


Ce kaempferol 
(b) 
yê EDF YMAQdK IK: (b Ua 5.c) AT 


l1 fa [EU FNDDUOG .3 .3 .1 
: Kf NIG d§k fe AGDONj AGI gf Kjie Ker ¥ Fa Bf K@R ! ¥ REAb 

| ù!RLÙjdZ RÎ A.L-arabinose, D-xylose : KfeAU RGEDD-allose, D-glucose, D-galactose 
ALS REO GHESURIEKER. 1O Hp KERL f NIY I Î !oL KLE. aes] 
O-glucosy1 EÛ HEÛ NA OAT AD!f YEDT UF O5! al} EZAZ f KkKY EKA . ZAK 

.(6.C) JT (uridine diphosphateglucose J@f[ DIG transferase 
/ Acs LOGHA 1 alif LFegif leRAZ +@R +Ken LingiiBadr 1 foSLDLtiGE 
> +ZAjA .tûr daf + rif Off HNJHHA LAG -L eg +O LIAR LFA! cs AD 
.(1977 ÜÛ967 Ülarborne ) KBE ASG yYA YAASIHf û7 NFeR DWAYIN) 


OH 
6 OH 
3-glucosyl transférase HO 0 O [ 
— 
FF OGIlu 
UDP-Glu 
UDP E 
Q {1 3-Glucosyl quercetin 
uercetin 


OH O 
Schaftos1de 


b 
K@A f KZAMOK ik: (b Ua 6.c) {A} 


23 


l1 rN AF | NFDREFe PdF.2 


t ÛÞ 1.2 
Y |Z +H LGB f 2 oR Ov RA Ur Gen i ZABE KRABI yok 
Gttz!f || A .polyphenoloxidase Wlucosidase KGEDY OZ +dgd ZZ BDETEDZ Ulf 
CAF LZ phip gek fehydS Oot yADAZ ÜPR Û ÛR f GRATE ÛPR Ûf 5a0 LZ 
NJ dgdınÊ&-BuoH OUP! yA GK CFD f UPR Û yö KG DIR SIF 
.)3 lBeecherA Bronner)@f f (GZ K fA Hf f UPR ل‎ 


NbdHNjIT 2F2.2 
1 oz HEEEHf 5 Of 1 ZAG GEE! ABI KGHedEyT SAB 
5 ef I ZAR off Gez AHEGHet - 
+P +|OGBPAr off Gez AGHet - 


QAIEFGSNEN] 1.2.2 
Np! nF fff ZAHE GBEEA UIA yofedyAg pPictdjezHHek afek 
+A EKG zf lanrj KG! Speak] ZZEzZÛEÊA Rin!î GIZA! dE + GF iF 
Î Iq LAFARY K GPAFIRNE oGzA .uv OED dBIGR ÛED 
.+ peg Uje!f T ZA ABF KGedfyodyoSL) ¥ SFC - 
. Bn REB BIO || BENZ KOBE yFTKOSY SIGE - 
.( 1972 Berthier) . GQRFKYAGDE er hANFEiqydioluen YER Bi dok 1 dio HA 


SFNFANNRR TAIFFZPNA IF.2.2 

YEO f KEEAFOUP YT SOSfrEdFt 4 Uf 5 Uf ã fogyXK 
+ Kad¥AdADyd# Z57 x Z46) Whatman 5 2A YR GY [ tf KAK READE 
: (Edt dF ND (1967 Warborne) 
(efeh} $ Û U ¥ AcOH - 1 


[4/1/5] n-butanol/acetic ac1d/water + zf tO : B.A.W. -2 
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[4/1/5] methanol/acetic acid/water : M.A.W. - 3 

[3/1/1] tertiobutanol/acetic acid/water : T.B.A. -4 

LIZ { PJ BHAKGEAFLHESE AD ZAVA of 1 afOFONj | ROF IHNjGed Dj 
(1966 hopin) + ARF U’ AUF 


rAIFTOETPNENA 3.2.2 
Dc6 Bo EEDYEGEARE Û A.2 .O .|| ) +e +IrOF Gez HEE foek 
‘f RE! CR dt df DA .KIı&eKS! 
4/3/3 : toluen/methanol/methylethylketone - 
7/7/26/60 : methanol / methylethylketone / petrolium ether/toluen - 
13/3/3/1 : water/methanol/methylethylketone/acetylacetone - 
18/1/1 :methanol /acetic acid/ water - 
. KG! OE OSafedFG Foy 4f +4 GoAtZZ +3IRf IHNjGed Di $ 
dIAEhichHFE41.2.2 
Y BE YAGN GPR GDSephadex LH-20 pi yHR SK GPABAAÃ[ p! ŞliynÛ 
+R ÛBK GBA lanNNjY HER toluenù f JGR GRO fffALDPAOZ yA f Lit 
.(366 nm) UV OB dD 


ãNGfFEUHGHE:.2 
:KGKIEZ yfEHAT HEK GeAFT IKififioR 
Uv RG FH HERFUD4.3.2 
A!A.OAGNEO ABz a2 35 RT FAABISY+ed+ LF ZA Rf HNIPUFNES 
Î ZK ÛGf df yu fAOK! z5 Gok OS! dj! A! FSHK HEBEK LOAFER NK HAZ 
.(1970 LFEPA Mabry) i ABIL YEN 


Î INFHAENFÎ zt FrHDÎEziU - 
(flavonolA flavones) C-4 Où 5Yù AŞ +zAd} ZA Kod! ABI Hf KGPdF] fo 
cınnamoyl aû oF + T € QG(304-385 nm ) LjhheA[ odF I +G@ zf > 1zK. LKQ Z 
tùdjha foigf LE yAJeIdf +z LFA YAR ZARB +O 5 eK LHEnFHj 
+ùofeg¥ Hl Š(favono!) 3 yu AdEÖ5oR ADoH BEA #AUF +8 o +E 2f I Sn. 
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(250-280 nm) IIIT #f GAKGYAF IRN E (6.C) ETF E PESUIG zf IR 1 HELAG) 
.YAMKOGI 1 ZAcPyAZA +|OK 5 FoKLHENFGf Benzoyle eget f G QZ !qaãazkOb 
.(1967 Warborne ) KÛGfp a gz Î 2zRBOZK ON 


benzoyl/ cinnamoyl 
Benzoyl cinnamoyl 


شكل(7.۳): كروموفوري العصابة 1 والعصابة ]] 


KRABI 2 AAT Gf fF KER df (2.c) JAN f PHY 
.(1982 ÜMarkham) KJRMABIDIV +ë G ff KER df: (2.c) UN 


275 - 5 330 --0 Isoflavones [ 
Isoflavones(5-dehydroxy-6,7ةجسكلا (ثنائي‎ 


270 - 0 390 - 340 Chalcones 
شدة ضعيفة‎ 430 - 0 Aurones 


280-20 560 - 465 Anthocyanidınes ys Anthocyanes 


U zh !gad A fr z5 GE 2 TAF LAEZAMOYGR GH F1 DA !qGpehaEX 
:|| RL KÛÛBf 


NaOH QUN] zt FT HÎÛEz iU ° 
Gi njj#ù { @ + ABI Kù +A +13 LJK LDEHAH pI NaoH !f Np 
NH ùĞ® 1 Hê [ ZEPùAD ù DKA GHEEKGDZSfHNjLZ DEA GA7A+4' yfAdt oH 
3Ã4' Ö52o oHùhyAABISLfhz SSKEOSY ur 1f TY OE ya ereb e LF 
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UFEeUPA Mabry) 5 Ep 5 fA @AS2 TEI FHNjSYAR A ¥ yr Ad OSYER dYAABIA 
.)10 


AICI/HCINjAICI, QIN} zt FT HCiFz IU ° 
: LR dF ZABSLD FAH RRARZOBAF yztf Kb 
.(4' Û3') U(SÛ7) Û ortho ( 6 Û7) yAÃd&ihheo yé #AeGN} LAOHRGZ KfAzdS4TK - 
.C-5 ADC-3 yùûu AdFya +AeGIA4 yû u AdFyù dA? yûd#ùR@K fû |zdJHÛTK- 
HCI +¥BIU qOZMR@GK AzQF IHN [HOY o U HHG zZDZ!t HEEE ofe DedEf fNjA $ 
Qızhù aHerAEBofeq2 Xf Ljibe|R dtetzÃA aR dF Lix pînA+!G O52 (8.c) YET 
2 Jf JNjUoS]] !Ryok YAU opp HEFA RDI ofegy fRkHC! MDODAic1:+ ¥ ¢ 


.(1970 UFePAmabry) yYAGNEYr dF2 SDHULBD IG 2DZWEFAGBofe 


. YAAB®ı HA LFeIHJA A1C1,/HC1 LIF YZGLZ + adj KfAzdFUGBU' 2n(8.C)4T 
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NaOA۸Ac هھ طيف الإمتصاص في وجود أسيتات الصوديوم‎ 
afat . c-7Ûc-3 Uc-4' :OStêr dB FU Küğ +Aegnf DEA !f KG DL_jEK 
.)10 ULFEPA Mabry) 7 yu AdtYÛ 1 A Î @ NaOAc 


(NaOAc + HBO»; ) PIFNJÊE DEKIINGS [FL Jia CN] zt FT HDÛËz iU ° 
eG ZK nA ÖB! BEK Fiz PANS U ob yo PEPE f KG DODXATS 
yÃn f PHX1970 UFePA Mabry) C-6-c-5 yu AdFCER Byq +HGNIFE 

.2 TAF HN Sr qfehBFZA T ofdF\FE 3F (23.C) DE 


.(1962 HorowitzÃJurd) 2 TAFE + KEF qydZV 2 OF KGfeq :(3.C°) UNpU 


الكاشف التعليل 
MeOH‏ 


استمرارتناقص شدة الإمتصاص بمرور 08 3,4؛ أورتو تنائي 08 على الحلقة ۸؛ تلاثة O8‏ 

الزمن( تفكك الطيف) ا 

ی ا ا 

335 e 
ارڻو ڈ ق‎ AICI; +HCI/AICI; 


0 آرڻو ثنائي 08 على الحلقة ۸ ( 7٤6‏ أو )8٠7‏ 
ESE‏ 
i, + HC/MeOH‏ ¦ + 17 !لى 20 5-۳5 (مع مجمو عه اكسجين في ٤6‏ ) 


+ 50 إلى 60 3-8 أو 5-08 مع مجمو عة أكسيجينية في °6 أو 


5-OH 
5للى20‎ + | 
TIT TOED | te 
0۴٤٩ براحه صعير (7+8()67) او 3 او 4 تنائي‎ - NaOAc/MeOH 


Tri OH( 7,6,5; 8,7,5; 3,3' | 


08 ٿئائي‎ 4 3 _٠_٨_ 36 2F 12 + NaOAc 
0۴٤ إلى 10 76 أو 7› 8 ثنائي‎ 5 + HBO; 


Mu Stùd (EFA. trl HUF 4O HA Aif +20 FEoKKGE 2f FNIDENYEIHA 
HG 2DI! HEFA, ilj +ofeUf Fol .OBFAGD yzgf U ok aolf ya Hef +H ¢ 
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Rd CLP ùU DZEQA . 4A3<5 + j AAeGi yad glycosylation ADmethylation I 


.aAdaf !!G@ O5 G2AF 1f zon 
Uv Nj [El € UR! ÛC 2.3.2 
yÃEn!f G[ POH 988 ÜHarborne yp Û +ziA Y+edFYGETR qLfm| A+ Ûız || lj 
(4.C) 


uv Kok YETR Û Ã GABinf zU Liz :(4.c) UNğU 


Rains; 
wits dyAMES ORHHAD 
KEAFG! 
AD 


2 معامل الاحتباس: ( 8R,‏ ) 
إن قيم ,8 تحدد وفقا لما بلي : 


المسافة بين الأصل والبقعة بعد الهجرة 

المسافة بين الأصل وطليعةالمحلول 

YF Go ORA ! fez AEE KGADE LAIXBUgS FO U zn !oyA{ Af LFZA!A 

Uoiseleur ) +ùlFf aùğekA yYAOAğ!zZKIA KI@f ef zJüA + KIeIfA lefeolf yz LIZ 
.R, A+ AGIA I LHP Li pizIf (5.c) YAN f PIX (1963 


Re 
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(1968 Ribireau YI 963ÛLoiseleur) AABIRf 1dBR, Lhd iz!f :(5.cC) UNI 


Rr HarNSAFAMÊ 
O11 UREN FR 
i Ar zf yAOZABREKS Rr OH RfKDZ 
Crd yAOABS E 


eC TT 


CFE yAOADR, f pf 


yd2 Hîr AE OKKGfeoNRG2 TAHT Ké ÛPR UF Ltas fp GF Lj 
tofeft fokÛt o AZSIBjA LFSidf LHF KÛR dOnELDL Foi. yû +Ãegj 
+z RifokU’ azhã PK QIKÎ !q nFZHHOGEES ZA !EBeU AH RÊEKÛG Ö5 
+f f RenDIREH fifoffA 2f ! EBE yrjiok 


DIHIFEL Jîdëz FOB SM )hH IERZFUDZ3.2 
+aLpEEE GAO 24 LIFEDKIHABIDET oKK GIR 24DLPNERE + SEN 2IfeK 

: + KézdF COZNK fpHABI Hf 

!enDADaF! xl f - 

.CFen!f LOY 1apLHXUIKÛGR dt zU fifok- 

.1fen!f GET DPffoKLHiUg BAA +|BËÎ ZZKÛGR dye/k- 

Audier 1982ÜMarkham) (O ADC) LDF ef f LORE! 1z yd FifoK- 
.(1996 


NMR ãN a \yFHEDHEHHTUD Z.3.2 
GfORKOC NMR LH@A 'H NMR LFEEDA &XEgAET AAU Li 1 ENHIK 
.+!ff dj yd 2 pefÛf yz5I fep ADÜK GES 
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:OÖORFHezhk Féef, NMR +dIK OZA 
Kanî KCAAeNyAcKfitoK- 
+r +Û UROZFfoK- 
. O AOE ySAAyHAQFEE Rfok- 
. af f +zJUA yfAok FEZ fifoK- 
.UvHzZTÛfE GF A FA! EEE 1E HEATK GE! AIRS NY OKA 
LHX Lfhë !GRF LF! oDENS! KE GOGA UEFAGFOC PIT Bf NMR +d|K CD 
zU KJA! Hf OOD RHK OR f ASUS f HUE af LjnAefiyA LAef!f 
:yÛP LHX !BA +KenDO/AOGf yf yAo KEGHBBOK! o 
.( fo ÎÛ ZAF ) LFeFf CG Af - 
.C- A( -O- HAAR +R f Oe - 
.af f KJfoA Lhe DEAF OFLFifok- 
. +RAF yfiokKÛGÊ df GifioK- 
.CD;OD ÜCDCI, ÛDMSO-d6 : ÖNjK RABI HDIIGER f K Gl oA 
(1975 UMabryAÃHarborne) 


C. vulgarisNÇ. fuscatum I Hi HiFDGEFe ŞFE.3 
re NIA JFEEE TpHF1.3 


Chrysanthemum fuscatum Desf. \ RÈ 1.3 
Lhd FO+K+ù GAZE + BIjLECAA! ze +O HP | !o+ aA4d3 feADIRODZ KE 
LSIFGP az OM! a|f aB}ÛBÎ aku Af OSGEST +MMEGHDAGBU LIZA 
ad NÛ UGK.+ ETI aBBUBÎ FKUbDAFET ZAfKÎ XR +ĞXÊT 3ePA GZ U' du GD 
i KeoùüT f x OFF 4R NLR K.tu PZ 1E; +488 Kfht Teo KEEGLHIZLHKISI|D 
Quezel Y1958 zenda) KM f LEA YfeM#|UYZ fo Gc GQ IAAI afenf Y AjDZ 
.(1963antaAÃ 
2 fCUuöA (1963anta AQuezel) Heteromera fuscata DB iC. fuscatum KEP 2z 
. Matricaria APhyrethrum : @XjLJCPCLZDChrysanthemum 'f 
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Chrysanthemum fuscatum Dest. L fof KEY9.C) U1 


I DHEU[Ng1.1.1.3 

Kingdum : Biota + KH : 1+0 
Phyllum : Phanerogamae (spermatophyte) +N! KG : +N! 
Sub Phyllum : Angiospermatophyte CAH KOzZdZ:1 FOF 
Class : Dicotyledone LjRIEZKJAR :2 1 ¥ 
S/Class : Metachlamydae + EGON K GEY :2 { Kok 
Serie : Sympetalae KûRIŞ lGofdZ DP 
Order :Companulales KG anf :+fe!f 
Family : Compositae +HPQF : +z 
S/ Family : Tubiflora + db : + BE Kok 
Genus : Chrysanthemum :2 1 
Species : fuscatum : YA 


. (1963danta ÃQuezel 1958 zenda) 
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Colocynthis vulgaris UuMBE\ JA 2.1.3 

la AMA . Colocynthis vulgaris shard ù2 2zŠfofA YAL] ZApnA ET RoI anK Ey 
Î ù +KÛùT T1 lù Dfe ù !EEoltop NEAD! ! ASAD fe NG OAc O KEF 
ù KZA dRgteNg!f A Ğ feAÛf OBSLHUEPK x= Lif UDA a6 Ûr PERR fF HA 5 fof 
Barth) H@HAÃ LFÊ UÜzZA+ NK fefnE NfeA ycBR K. leafed GET a Z KfRhtddiÛ led 
Y JAR A UREA Ef MAT f KGoRGpr sfeAf yoR KaAhp2002 LjePA 
. (2001 LFEPA Adam) EG EK! !GÎ !qUepE NET GEHL DA dk eTo POF 


ÜxREl JÈ DZHEU[Ng1.2.1.3 
Kingdum : Biota + KEY : +O 
Phyllum : Phanerogamae (spermatophyte) + ON! KG : +N 
Sub Phyllum : Angiospermatophyte CAR KOzZdZ:1 FOF 
Class : Dicotyledone LEKAR :2 1 ¥ 
Order :Curcubitales K@cù|f :+eIf 
Family : Curcubitaceae + Zel! : + Ef 
Genus : Colocynthis :2 1 
Species : vulgaris : YAY 


(1963anta AQuezel Y958 Wzenda) 
IE KePIFPTE 2.3 


Colocynthis vulgaris UuMBEL JEE2.3 

+ BEF KzDSYRerT 1997 Rj KeAzk! lin eplefal!f HOQLHYLIGYS KEY DAF 
YAGI ANB ù!ZA LBIAYILBK |o!DA (v/v) 80/20 YAGKOHA CEBKZILj 1750 g +RIDZEA 
+ù 4A ASDA EDF! nep AzeO dt CAELHZ200 mı O/ot!f f BK dfi !q2 MrT 100 
ÃyùöÛr KüùP ÜZŠû FeÃBZK GR dBUYFE- YE) +]RUNn PSDROT etki + ofeDZDoğ 
.149.7 g OAGIE PK dt BA YR atefANaSo,Ùüğ Riu zf eo 2 qKYAGNNS 
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حورم ب 1ت ل80 و1 خکی ساحن 
لہ 400 کل جع 1 تبتة 


تتررفك ليئة رر احة تم رشح بحذر أحيد اتر شجح للضر وة 


حومن اثراشح ب 31 حجمه لات مرات 114 11-E‏ 
ٿر ڪخڍن 


Colocynthis vulgaris UPR f+|RO :)10.C) yT 


Chrysanthemum fuscatum Desf. U J&Z2.3 
+K GE LHXfeOT !EENKHGT Hf C. fuscatm KB! jfrf Geni 2 Up 
UGA! zU DEENINYF 2 BA2KEGF UG Û FE ERI KARA 1997 +fjhK ak 

+ rf GB LBQDBYUL!f KokKlEGE 2 anK BZ 
2 : 8 viv) CE/ YAGSEOMBZOKEEILKE(4430 £) +H 1E GenÛf 5ol fer 
LJ2! nep AF AF CAELIA DENZ DU Pll Kok BK dFfNjeeA 
yOÛr KüÛP ÜZÃFeADFK EBE G[ ÜPR f ARON Rf fA . (400 mı/Kg) 
{ur zf AAOÛ KrgAÃKzdğ .(3 x 150 m1) (n-BuOoH) VAGINA (CH:COOC>H;) 
yOÛr KG DiRigePFKG BK dšË !qK OÃ U PldfUzr !f Kokfn Kata DKa.S0,ÙU 
. yê AepIIF K ffzfdk! ie ADE K fA! HOfEZfA ÇG BK d2Ifa! Rf (126.4 g) n-BuOHA 


لمات ب سا ا 
النقع 4 مرات ماء كحول(8 : 2) 


التركيز على درجة 35 م 
ترسيب الكلوروفيل بواسطة خلات الرصاصتم الترش 
| 


CHCI ;x 3 (Decantation) 


الطور الع لعضوي 


االطور المائي 


لترکیز عند 35 ٠.‏ 


ستخلص الكلوروفورم ع 16= ۳ التجفيف بواسطة 2250ل اللامائي | t(n-BuOH)‏ 
Decantation | | >‏ 


التجفيف بو اسطة ر©Na:50‏ اللامانئي 
التركيز على درجة 35 م 


| الستخلص البیتائولي ى 126.4 


Chrysanthemum fuscatum .K@F UPR f+|®O :(11.C) YT 
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ür 3E5pU3.3 
I NADAIEE QF1.3.3 
CFO HH OAG Rp E PET dF fi AKG AO5SEPIDYT 4f +o O5YAETIf yp 
jR Nj ù zü +ù PzdÃ! (ABI f K CHABB RAY I lj ã GUFBIEOR C. vulgaris AC. fiuscatum 
GER GD Dc-6.6 f Ffefdb (2.0 || ) Hj! + | Gez AECEF yEER Gj û KEE 
+ Hf + daf 
4 /3/3 :toluen/methanol/methylethylketone : (D1)YAÃÛ EH - 
13/3/3/1:water/methanol/methylethylketone/acetylacetone : (D2) OIG Ge - 
C. fuscatum OAGIpE DK dDZRAAGI Hf !HOFPI KEzdla U2.C) YET E PIES 
.(6.C) YAN KEzQF IRNjLAKGEUb U2.C) C. vulgarisA 
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D2: 1 33/31 


D1: 4/3/3‏ 
(a)‏ 
ژہ * CC‏ کے 
کک کک سر م 
Fy ۱ 1 5‏ 
و2 ا 
e E‏ 


D2: 13/3/31 
$ 
1 ۱ 
| 
<| 
۹ 
L1 + 
کک‎ 
اک‎ 
7 


D1: 4/3/3 
(b) 
(a Û2.C) C. vulgaris L}XJ+Hù! OAGIpE DK DBAGe 1RO E ACHet (12.C) AT 


(b U2.C) C. fuscatumA 
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C. fuscatumù! + hABIRf 1HOEP!f KExzdQZ (6.C) UN 


(8-OH , 6-OH) LA®I5( 5-OH) LFBISULABIS 
yê Ae RZ = pfeARDAZFEAD FED b 
yê #AROZ KoA paeAFiDE REZ : c 

yû +Ãefif + BD D 

yê +Aefij ZA pzA DE GF : E 


a 
( 5-OH LFpAD/3-OH ) 5ل‎ 
aff 2 FF +++ 


ağeRf q Adz + 
afeRf 2 GO + 


YO + ARI Hf KGPdëZ. Juscatum 1 کا‎ + |B! 1 fez AEHet!f VAZ +AQEODT 0 
. (6.C JAF) YAGI aA! fz E GE AeHet 


QIMERZPENGA 2.3.3 
ùù! pozî Gez AGHetNOAD;T SGenf GEF KAAS LBZ Hi SE ADIT 3A 

sc 6 Maf fAz#dlh ae U aùzf fRinj GPF pA. OAGIŞE BK dfLh32.5 £ 

Y1 SOSA dje KGHet! Ê 5 GORÎ ap fHNjS DO AAIREK! DO (polycaprolactame) 

NFEif yidioluen YER Bf dok +o KA .+d@if + GF oF leADFPLLK fiAGI Hf 
Gi fZA/ùT od aAùî ¥! tùlğOFHA 1. 365 nm † ® Uv ù BHA GPKYAGNED 
: yJa#EDc 6.6 fim Feld AE |e! + | Gez Acet ya 

4 /3/3: toluen/methanol/methylethylketone - 


13/3/3/1: water/methanol/methylethylketone/acetylacetone 
18/1/1 : methanol / AcOH /water - 


(7.C) JAN! OSPF E EEK joK IZ 
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C. fuscatum Kb Oe zûde t!f GAcztf f do H#nFGHj of +f (17.C) UNRU 


TL 
KN 0 Mm I | 


VV WV aT 


Zept NF KJA JfBjzK YAS 2A Hf FBO fij 4 DLYEA UFRzKYOFUP yYNALK GRAZ 
KOZ LHEPDAKZedORA 11 B ÛU 2A Hf CR HEQ HAK KIOR f pPLPAf! o LIZ 
i LGDDYù RK! JEEZ dA ZAFGEf Dc 6.6 fffdLNESA off ( 2.0 || ) YR GY 1 4 
| 2ofd 2A YyAGDNE YGER hSephadex LH 20û!f Gc | ZA IHG) 
.(13.C) JT OS hEfAFYT Hf K GOS! DDO ALFA 
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FEE LEE 


| | ہے‎ 
r | 1 1 


شكل (13.0) سلسلة عمليات الفصل 


rAHIFTEIFEAN HHEHEFZPSNFENA 3.3.3 
A13/3/3/1 +dAUF 1 ZA\ef 1 |KO Gez AEHer! GAZA ofdteA +f f o5! 
. 18/1/1 ۸A3 
F2 fe |[ffeFPo 
Î !qyÃ[ ÃDŠc 6.6 GNF fff HA4/3/3) D, CEL I AFG a +f NI fepK E 
: ONAKG®d} ÛA 
.2C ÛB ÛA 
FSFE [|[FFe Şor 
A :@{ + KùoK5 I !oã PEMA ffAQEO fAN413/3/3/1) D> CBLYBZL Ff FN fe Nb 
8C3 Bc284c1: KORPQAFÎ ù!qyYAûT Af Lhdšc al +f KoKLFAHA.sE UD BC BB 
KELL | ZAFGEF (P7) sD2UÛsD1 LjkePaA#I !f yA Af LISD A ¥#f Kok LOK b1 BLED 
FSU +f LEQEQIAf fzhfENA .D2CBLMBsE4UsE3 LfPAFsSE A +f KokI OZDEAUD2 
.KG@dZI !oy{ Af LIZ 
F11 fe | [ffe For 
yf GXG@dš 1 !oyA{ Af LAKHi# 11 af I ZAF N feûf Ab 
Î lHpÎ Z2 êzRf OSU Keı1F ÜıE Û14 ü13 ü12 Ü1A Î !q18/1/1: D3EËLj 
IH NMR +XEKUV +ZTÛF + ok Oge Herf || ADF > GO ZK GPBRFGEIY 
.+ BX + ENIYPEKI ZER f GOTA °C NMR 
U zhêpeulpKgoğA. Gedš7 Î f yA Af LIXIT Hf 5 a0 2 REKE ÜPR Ûr +o K Hid 
sefadex ùf PAZ YPEKKZFR f GEBOGezAGEEHS || ADF OSGIIDORT UF R2 KG 
.(8D2USC3 kc2) KOIHPADZA KEILH 1 2 f COZQLAK Hd +9LK GRA} HAA oDZ 
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Qıfiok +ù cBû!f yJùdGREOGIKISEKfR1I1E U114 Ba2Usc3 c2 KGRAEK alfzf GE 
4ا آ.‎ 
Sephadex ù ùf û Î ù ZÃpRaEyÜP KZG fpKGPAQELHS KO !qleGir Ozh 
KGIRPAQEU’ zu HAAS K fe EPÛ KRNDEA Fen! yoiDK GPdZ Kzu' PÎ .LH20 
. jeff fpKfeUAU’ azhi2 üo Ù aA +EBIGR Ûf RRGE.T KILS RifoRf yp 
a NFEOFHHIFE4.3 
Ü1ı14 ÜsD2Üsc3 c2) KGPdš Î !oyÃ[ Af Gj CO IZARÊRF I A ¥ aff K!FD 
: OOK EfeGFf HN} E Kzu PDA Û AH yiDIDZSE K alfzf OA (1 1E 
. NMR ù! + XUFK GxQF- 
. UV +R! DDK - 
.+ BH - 
. tûr dB + nj - 
8C2 f [EHHANAÊEDEAHE!1 .4.3 
RFU FUEM.1.4.3 
2 &J) (CD:OD Û50 MHz) H NMR Lê AAI O SXEEAE LAQ! + SEXIZ(8.C )_UNğU 
.(1" Bë 2 5 Ü'Dë 2 &5 Ü1 Rê 


E LLL LE NL 
ا | ا ا‎ 


K Ke 56H 
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.2 Dê 2 &J ) ted +f {Hp 5 Aff t2TU E G AH KEXIZ(9.C) UNI 


I rQFY npONl SN¢I > II1 rGFY E TNJF 
|__| MONE 
| |__| NOE 
SE EE TO rT 

355 - 6 HCI /AICLE; 
E O O E E 
|_| 260 | HHBOF/NaOAe 


Spectre proton :ECHA: EB TEST 


nd lg aE 
ت‎ 


mr £ 
FE 
mgm 
E 
TT = 
man 
Fk 
TETEK 
resr™= 
FF mT 
mM 
Eagar 
mi 

E 

r 
TEE 
2 

Fe. 

E 

BF 

FE 

1 

F1 

5 
T1 
me 
u 

IT = 

HH 

_ 


AEE N‏ و 


طيف رقم (1) ']NN]۴‏ المرب 802 
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spectre protûn :;ECÊ: EB TEST 


5 1 1 
€1 lai 


1-33 


H3 ib 1. 1 1. 8 
8٥C2 المرگب‎ 'H]M1۴ )1 طيف رقم(‎ 
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8C2 Y+eddjedF- +51 Hip 5 Af +27 ÛF £ (f f@4 &&50> (2) طيف رقم‎ 
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: UBF 
yê nd Où SK fei TqanpkY+teddA" U' UREŠ 2 ÛJ) 'H NMR 2 Jf O5YÛP LIZ 
OFLA 2 ù XY HNL ofA yf ÛF +SÛAB +O AGO o U HAÎGISt dole SBE arf 
U RùZ' fbiodgen | Uzd#-6' ùhšoBS =7.4 ppm, 1H, J=9.4,2.2 Hz ) AZ E 
LOS = 6.93 ppm, 1H, J = 9.4 Hz)ûZ CPCFEKY IG I !gH-2ùhš oR =7.42 ppm) AZ 
@ılZ Gu ogUã 2ù PIKfedITf + üùAFKÛNnA Glu ã2 ùf eûnp GE. H-5’ ùhNNG'f 
@ılZ SB oq LK A LÛAı Š Lfi ŞEŞ û A LOBIPEGRE H-3 f PKS =6.63 ppm 
Î ùZA ŞOlÖX =6.52 ppm (IH , J = 2.2 Hz) AZ +RfAS =6.81 ppm (1H, J= 2.2 Hz) 
yéind ù 5ã 2Ù PIKfeG qanik! RU KfeGU IHNJY IG Î !q.H-6 ÜH-s LHSENOFAR 
ul tû Pû nA aAADEetûl LUHLDLAF Hf af yfi d2yY1 Ha af yYAo!f 
O5ag !f KfaGqOBanpk dî 0e DY exif LAKeNBS oBZI= 10 Hz) 8 = 5.10 ppm 
B NREZABISLZ lS Y+edF NPL BOK GxdF IHNjYÛP LHX . (3.25-4.25 ppm)YG@dE 
Î ù!gYînaGi Ê .a ABZ NS fp did +ÃefNjfoDuteolin YF NJ DJJ UF +E 
ril AFH H5 AS!ZTÛ E G Z2 35 fA wooa u KokOfl Hp OZER Ûf LIZ 
yENjRY ted LF Û EAS... = 336 nm AZ I +I 2f Lj Hf (2 pë 2 5 ) yAGNED 
tùofeÛ Kùu azkı +I zf NDNLMeoH 2 &5 yd xXaoH +3 f fzh2 IF HADLEBIS 
GË. 4 yÃAddBzo oH GNA! ZAESEAE Au 1f LOT OSE yd41 = 69 nm +OHEEAED 
C- yÃdB*o oH pÃnÃA ZZ 1 !qfed d4320-335nm)YGAdEOSLGfN +H Z eA BZ boÛS 
+ùofeg|| Gi LIJ: nL}HpMeoH 2 &%A aicı, +r qfeh2 Af LjlgAZGenGEA .7 
+ù ofeq|| O INNIS nL}ùlGf x ùg_j ù!qıcı +r .( A1 = 87 nm) 1 HHG zZDHOFELAG) 
LÃÛ+# | ùZAXMı SGI =-38 nm) AICI,ùN§ AICI; + HCI) 2 W+IEAHZ +OHEA RAN 
+ùlAŞROAMA.3’, 4° dihydroxy 1 DB +O 1 ZA +ACGNjOSFEHAELIEIHYSY ted 
YÊıK49 ım OBR [dz HHG z2DHoHerAEdofeqenpf5MeoH 2 MNIAICI; + HC1) 2 ã5 
fi lZA.6 yêd OS! jû ¥ ZAQMFÎNA RZAc-s ya fizeo on +ZAMFIAI ZZ 
yüÛùP Lþjdk. ıı +IHêIT ZBdofegi DYN KDMeOoH 2 WNNaoac ùNYDAFE2 Xf +ladz 
KK ASaf ¥ +z G27 ya ZÖgyu HSL af f KEN! Sf KG lHNYAQOZ 
YGERUT GD FU Lj a FFA LFEDEF LDAAR f YT FKodz OR +r dif +riBIESBEK 
FiUfjaADZAF lab 28 1f AIRF NIKENA INF KC IGR Ûr dez Aer 

: OGG ONjtoefdtYtedftz) LHKOGGMNBY R: yi tedFfNjER R: HOZ 
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.(9.C Û8.C) yYAN!ELAENESEDEK GAY 
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8C3 f | PHEDKF 2.4.3 
FFU FUERA .2.4.3 


(CDıOD Ûso MHz) 'H NMR LAAN AA O GXEEAE LAGI + XEXIZ( 10.C) NU 
.)3 8 2 3ل رک‎ #2 &(( 


TE AL LI SOL 
` 


7.96 


HCI /AICI 
H3BO;/Na0Ac 


5 E5 feheù|R dZ NaOH 
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anl Jl.ilag E 2a kk 

eA? [iN 

LEE per EI ir FAS 
| 1 1 2 أ‎ 1 


lt lala اا‎ loll dallelcoslaanamacslle calor ecel 


al Milli ep E 1 
I E 
1 8 


a ji 
1 


ب 
۳ 


سنق ےھ 
بف رف 


جت 
۳ 


HE MEI!‏ المرت 


Spectre proton :ECE: fhsa c33 


۳ 


3 


82323 المرکب‎ EH ME: 
Spectre proton :ECH: fbsa c3} 


210 


ت 
r‏ 


2 
2 


۱ 
| 


C3+MeOH 
C3+NaOH 
C3+NaOH+5mn 


300 
Longueur d'onde (nm) 


C3+MeOH 
C3+NaOAc 
C3+H, BO, 


300 
Longueur d'onde (nm) 


Absorbance 


Absorbance 


Longtteur d'onde (nm) 


Longeur d'onde (nm) 


8C3 YteddkjedF- +l dH 5 Af +210 € f F4 && 0± )4( طيف رقم‎ 
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Akšbttaikan c e 


UE 
+ù{T Pf tù|UlgFOSKfeGTGùnA G6’ Û BŠZ Û) 'H NMR 2f o5Lj 
Gr DOL FSLGIN! + lad . K pA RF + HZ LOY Fed pn ANOoAS GEO! ROZ K IKENED 
fl (1H, J = 8.4, 2.1 Hz) OREj-OREjleGoPrÃ || !RÎ ZA jft Û +B +I AD 
5 =7.96 ppm Bul (1H, J= 2.1 Hz ) +E lOGU GBH-6’ LFieNES o% =7.61 ppm 
ÖFEÎ LÃ Öù 5! ù DÊÃ JG nd x ùqd_ Ã1 A2 led LD Ö5.H-2’ LFKENEEIG!QLEBS 
yGdEORA || !RYIG I !qenpA. H-5’ LAAeRBS oS = 6.94 ppm AZ (1H, J= 8.4 Hz ) 
8 = 6.42 ppm AS = 6.23 ppm MIZGAJXH! 1H ydğMY = 2.1 Hz) LEA LEGG Orf 
laq GiJIK JOGA af yAotf YGdBBanpk GE. OFA I ZA-sÃH-6 :LHY+NL FORZ 
2ùnpþk GE.aHADF af ! 1 eBDLFZeNBT @ 8 = 5.43 ppm ÛZ (OH, J = 8.3 Hz) E 
. YO FMF Ûı ZARO ıoBRX = ppm 3.97 pl KG LAZ üM! tı HEDI TQ 
GX ogL JRE d4 jsZAQACA $ af! YFENjLZ lae Ytedf TK GzAF IHNjyÛUP LIE RA 
+ù H5 OS!ZùTU E Gq QZ Š5 KézYQZ !qYÎna2Eê . yê +AMEZAQ FARA af 
O FUSS(H) LjıZ le 3 yd LÃFS(4Rë 2 ã5 ) Örîl dH OZGTR Ûf LAZ DOA 
nax = 351 nm LZ I1 Hê T Z#f YAGI ANFOSyrî d2 fT FA. YO dYAABI5(OR) 
.(3-OR) 3 Ad AZ yf dyAABISY ted AIRE 15 
SER: |d¥ù HEHE ù ofeÛ Kur azkı +I zf MDnLNaoH ù!f +E f geh2 f +l 
.4'yù ÃdtOù S5eùo oH fênAhj !RÎ ZAR GE GA !f LOT OSE I !q} GEF q59 nm 
.20 OHùÙ! Yd 7 yAQELFF I Z2... = 319 nm ÊZ NaOH 2 NBG +toZeApryfR A 
KELLY GF LMBAICI; + HCIA AICI; +E qfehl SF LiDBIG zDIAGFAXengyüUP LHX 
LI] !BA 5 yêd O52o oH I HZYtedf GAogLSGE.B +|OF 1 ZA +ACGNIOFE AED 
2 ùi LjhfendFtIAIEYÛP LHZ(A1. = 52 nm ) 1 4G 2DKoEYKES! ofeÛf ain yÛP 
. YAGONF2 SA AICI; + HCI 
LRAT aff yuh dABISLZ l6ê YFedk MDL JOY GIF KGEAE IHNJYAANZ AK 
LOOT dF LR Njyù ur AKCEYT DX af A yê +MZAAD' Û3 LjzAdFO5yf dZ 
FNBITE aeAADF pnA OA! ûr dë trjiBZjenhEpeR f tz I ZKAf KfROS2 azffA 
auf YER G4 JRE ÜYE ) € UPR f +O fANER JA OZAN FDI YT Ko 
f Î ùZRéGEES dbZGTR gL RL FfmDjp gak fen Au zf eof i wn od 
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tù KG SEQER LEMA Ûc-3 ùN2Ff f yu AE 2 $ fHNjLAKA ÛyAABiSY ted 
: OÖBE! Z2 f UBF LOE (11.C A10.c) YAp!G) 
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(sa2) P7 f [EBHANAHÊDEHE5.4.3 


RUDE FUE .3.4.3 
2 J fIEA (a,,5 Ûa,,5 ld,5 Ya,,5 Pë 2 Û) LFEEDYZAALI QO SXEAF Lif 2 5 LD 
tùdpyAo YGaDSKfecopnAl feUL jL JFeNHPA2NRESÛ P7 Yad KDb,s) LFS 
I ZHU f BA. FAABIBf YFIIES T Ff + RUZ KAKE KfeG oya ARYA 
(d,5 Pë 2 Š5) LAER 2 GODAY AA .Sephadex LH20 YR he7 Y+tedF!QIMEEFF fH) 


LÙjız laê ArpP73 Y+edt GD GYALZ laê P71 Y+edtNDla,s Bš 2 Ğ5) Log 2 XA 
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yAGNE2 &5 yd¥lafIXaoac nA Ö5ır +I zDoHerKEHp! off - 
. Ty ÃAdBZo oH fênÃ f(1 = +6 nm) 
+ù Het NEdofegenpSYyAGMNE 2 5 yd¥aıcı, + HCI )pnAÃ OGY d2 &Xf +l 


+ kA FAH ù ZAMNHY GFA c-5 O520 oH NA ZA6Š( ۸1 = +70nm ) 1+ zZDZ 
.C-6 yu Ad) 


69 


15.C Û14.c Û13.C) YAfN!EBLAGHKA UV , HMBC , NMR 2 GIKéYdAdEE | ZAK 
: OORGE!Z f LHK(16.C Û 
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114 f [EBHANGFEDIAHE41.4.3 


NFU FUDZ4.4.3 
(CDıOD Û50 MHz) ÖB'H NMR LieRSY AAU O SIEEAELRAGY 1EZ (17.C) UN 


.(7 U7Rë 2 Ğ)) 114Y+edbZ 


E EE EL LN BET 
|_| 


0 |_7 | CMHC! 
#7 RAE 
%4 |__| 1 | NAOAE/HBO: 


3š KEp5 fzhaf dZ NaOH 
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Spectre proton :ECH: fbsal1l4 
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: UHFE 
@ıLZ (J = 8.6; 2.0 Hz) OFBIAOFE Al@GqpۀnAÃ‎ ( 7A 7ë 2 Ğ) ) 'H NMR 2 Û5 Lj 
AH-6 LIX# I !qY IS = 7.43 ppm AZ (= 2.0 Hz) AleGqyd¥BFQS = 7.45 ppm 
Î ù!q¥ÙÎ IS = 6.93 ppm ÛZ J =8.6 Hz UŞeKKIEE FE LEGOLHOGE. OAR | ZA-2 
6.53 ppmÃS = 6.63 ppmÃS = 3.68 ppm ûZıH YdêMKfodgt üA2Anþ Î !gqt ¥ QH-5’ 
. OAR Û A-6 Uı-3 U-s LIX I f GDL }S= 
Ok. Yê FADNFZAOAIAR CF LSS = 68 ppm fF 3H ydREGDEGgeAnp) LDGE 
ZU LHK! ® 3 U Û Û yu fJAdF OGYOR dL FoI5LZ lee Y+edt NK GzxdF Ijj 
Njyur AcFEfiRoRA .+ 4 ÃeRNiyAdz Û yû #NZ j ZÃQNZ leê KÛBR df IHN 
ùt dips DStZTÛ 2 GHDPDZA !ga Dî di OZER Û FILHiUOSjKUGR af 
GH ) DÖ 2 Ê2... = 345 nm ÛZ 1 HHG Z nA yAGîSByrî dË( RŠ ) 2 XÎ LD! ® 
(GBR yûdšAıı = 55 nm) I1 +K 2Der KEb! ofeÛf Kp. LFBISLZ las Y+edFKPHOS 
+IêT Z eAùûnþ RZ NDGE.4 yAdBro OH GANA Î ZAÖNaoH +e? qeh Au 1f LOT 
EùnA feù bLIÃ Û7yÃdBzo oH ¥@ Î ZAD nm 335 | !q310 YGAdBZ AF fia 
2 ùĞA AICI, 2 ù) tùLAÇIAbþ. Yi AQF fRı NjyfoOK LFQOBDYE ARNE LHZEPHGZ# ZAOANZ 
LO Î FAJ3’-4°-diOH Y D6 +|OK | ZA +ACGNjOFE SEADIBL pûnÃ LA ICI;+HCI 
NDLFÛ+ A^ = 45 om tù MH SHeELABBofeqyYAGOE2 SHaicı; + HCI 2 +ALL 
LARK.6yAaET ZA j YAH ZAX G | !gt¥tr o yAdtaheo oH +ZAMANIY Fed 
+Ù Hp LFO+KL TL DEK Gi AF IHNJYAOBAEHK . (18.C Û7.c) yAFN!EK GA Nj 
: OOGE1 14 YteddroeRd} 
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11Ef | PBHANHÊDEAHE5.4.3 


RFU FUDZ.5.4.3 
(CDOD Û50 MHz) Ö5 'H NMR LFféeNS AAU O SIE LH 1EZ (19.C) UN 


(9' Û9 Pë 2 ÛJ) 11E YFedZ 
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30 |_8 | NaOAc 


32 |__| 276 | _HaBO:/Na04c 
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Spectre proton :ECH: fbsalle 
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Spectre proton :ECH: fbsalle 


5 
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Spectre proton :ECH: fbhsalle 
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Spectre proton :ECH: fhsalle 
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: UbHF 
LXE ND 9° U9RE 2 &5) 'H NMR LFHEDZAAL O SXEgAE Lh + ENO FK 
+EZĞıu dAB YAùLLHZ# OZ GÛnA LF alzk5 =5.93 ppm AS 7.85 ppm ÊZ LEAK LRYZ 
L_eGqyYGAFfHNjenpS. OFJARFf | HZH-5’AH-3 LMAAERHAH-6AH-2 LjMAKAENST !qed fA 
H-8AD1-6AH-3 Lhd yù+ Î !q¥ I6 =6.55 ppm AS =6.65 ppm AZ 1H YdFMLIKEGD 
+ù @ OMS = 3.68 ppm BILZ 3H Yù QR PHGDEG PNA CG ZL KOGE. OAR | ZZ 
+H ten ti1 f 1 f KEEAF NPA K.+ AAR EZAOD 


SDStZTUE Gf 2 GHPDZA fp] !aDR, Uk Uk Uk, LAF t2 fifofA 
Amax = 336 nm LZ 1 HOT 2f yA ANBYN dF(10 RE ) 2 Sf LILO! o Uo dH 
«ûî dizek Û LFYAA!+T FG G yu AaB pinÃ) Lif +2 ! IF 
+ofeqgt Ago tnéLj' yr AdBzro oH nA! f OAGMEYAOAET !gNaoH ùf +r f NFA 
YAYA ONYX. Aur !f ITIBYEEÎ yd. = 63 nm) + Af IR +t FEFED 
7 yu ÃdBzo oH nA ZZRNYŞRGA331 ım AZ LGifn +I Z 2 JX HNjLOGE.H = RI 
+ù MHeENEdùofeçAR GD YI Ö HCIA AICI; +E gAB.H =R, NDE G || !RLHARR 
ZA 2ùo oH ùhyzT55 yu AdFNHOZKA (1. = 46 nm) YJAGMBYyN d2 SEIEOZ 
PùnA jeûUlÃ.H = R2 MINSA!BOIKKGzQE IjHNjUG yur AB dê ¥ ZANA 
f6 yur AdBiKT d +û AÛ +zÃdîu DGB .cı: =Rı DIRE Lj} 4AM ZAQNZ 
: MAYtedFfNF 2 UPGNK GzAF IHNjOIK. 8 yu ABEIMOLZS 
(20.CÛ19.C) YAPN!GBLAfIK Gd HNjYE .Hispidulin 
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11F Û13 Û1A Û43 ÛE33 D1 ÛBC1: lL JOE BIE a {EOE 6.4.3 


Çen 11F Û13 Û1A ÛÜE43 ÛE33 D1 ÜSC1 KGPdÞDRBZ YT U RioK HZ 
NIFEU ez | ZAR fBfpPAUVùfIAA'H NMR LAX KEzd} ZAFGEG 
.+ AAS! SERF a KOSE IHN dKLc lap 


8C1 Y+edfted- +f Hp 5 AS!ZTU E GF A KENC 1.C) UNI 


| nm ا‎ | ٤ 


304 U 349 


AIC13/HCI 


5 KEp5 phagf dz NaOH 


8D1 Y+edFtgedf- +5 H5 AS!ZTÛ E GF A KEXIZ22.C) UNI 


3 KE 5 hef dZ NaOH 
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E43 Y+odtjedf- +51 Hp 5 AStZTÛU E Gi QA FEI Z(23.C)_ UN 


1 MeOH 


wma | MeO 


5 KEF5 fzhef dZ NaOH 


113 YtedFtjedt- +f HSS ASIZTÛ E G AH SESNIZC24.C) UN 


TE‏ 2 اباو 
a. 268 | MeOH‏ 38 


AICI; 

AICI/HCI 

NaOAc /H3BO; 
3 KEp5 fzhef dZ NaOH 


11FY+odE +edF- +f HSS AS!ZTU E GF AH SESNIZ(25.C) UNBU 


TE‏ 2 ادا 
MeOH‏ 24 ا 329 


AICI; 
AICI;/HCI 


E O O E I TS 


5 KEF5 fehef dZ NaOH 
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rG üqFE 


Chrysanthemum fuscatum û dXjL Keo T Lj ED] ZA fedf jii KEKLYF Y1 HO! 
fuscatuml zZedPÛr yAt o + eoT J K GEH DL HXEBREZÛ Colocynthis vulgartisÃ 
LAZ +HeoT f tuf KEEDIEOG deng ¥ QI4f OOPALHZ KaAfkK@r ã foqgLHZ 
QıÃ(CRSTRA) +ù 5 UC lGHBSBFY GN AKAR atedzGeoT f1 GIDrHETA} 
+ ù MAAS + ù dEDEHKGR QI | fedî LDA GAS ã 2o0ÛBAÃ c. vulgaris KED D 
Kz ur Pf Gud Û AAS K fel RUF Nj REDGi df Û o +t feBf Ri rj OF 
+ùda5L} dz DPE difRı NjlJODDZ diiarf A fegf I !qOAGO AF + T Gc. Juscatum 
. in vivoÃin VIIrO K fe ۸ AM 0 
Yùt o KIBIASIIEDAGID E BK dN laj ã fod inj + diag € Ao K!FDH!A 
f BER dFLphaDz12.5 ùù! OŞez AEF f of ã BD + PIABI Hf UEP! Nf +Z GZ 
IÊ eA + Î !g18/1/1 Ü13/3/3/1 Ü4/3/3 Jaf a8 KEK ACF fF JGR NOAGIS 
VùT Hf KG LA¥DDASBANK zedRf Ar11 Urs Ür2 aA +DEIjJXAUF DREEBK 
HIPAGDDCAR oy gz aa) FERN fEALNERu off (2 U Û ) YR 
.SephadexÛ f Gz | ZZ 
Oge AEH || APF > GO ZKGEMEGEEY T HÎ Z2 REDFEEÛ KFA 
LZ # fegf INK af DEA .1 BÎ I XEXJAÃ C MNRÃ'H NMR + XK uV +ZTÛ 1 EK 
Î !qBfoDORG +zfpf KGedtU’ zhKüfzt Kffo AfK Gad MHZ RE .Gfed17 
OBL FEI +H I !QOFOGAFYAAB! f 1 HE I !q Gl }AA isoflavone ù !f + HE 
.KGedF 
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ODEO FE $F 
1 [a NAMHFQUFFI 
aû yfePÛ KA UG!IGLRIET UZ f tp Gf Kft ahd +A 1jan! alfak 
zO, Ûb°2 FRùuBGFELINST HU :(RosS) OTIS +A +Û uaF CA !gL ndî û! yağ 
Kindo BiiAAKedlf 2 OAS LHF LBSFOTL aq!f rj af dê URF p.No: 
retinoic acid Kf SABUF Wyridinf Ylutathioneù ù! YJùMIZAON +Uf KEE U dLÙ dFfzDZ 
> HğRf yùuî ÛÎ Ginid#dIUF LHF af ROSùY LHFEEDY Fur zf NAGY D tocopherolA 
lJeroxidaseUÛ AÛ BK oxidase ORS O»!f yYfePGfREA (2005 ULFEPCA Daniel) I 2HAEOF 
Lok O5(Adf YAZ Uytokine) !IAAeSKfeGF 2ARf WHNjGHER dioxygenasesA mono 
.(2006 ULFEPA Valko 1989 UBalinA Allen) T APF YT fA 


ne |NHPfNIE1.1 
KO dElÛf JPR KODE APef prjlî KffEfodfFoDO/Ae AG; JA afitEROS!S alfa 
.ketone reductasefÃ Idehyde reductase NADH-cytochrome!f yù AIù KBPZPFGF 1 fe PÛF 
Ljdb» eRın!f OASadrenalineA dopamine ùf YAH KGPAEU’ zhhf +4DÛP LK 
YZ MNES (1989 UutteridgeA Halliwell) CYP reductase YAZBiRf a (f +Û yYÛP 
Öù5H:0:ùù DÃnRgEo,’ +n Uo» ydXBRAEntetPÛr jNYZGEA Uemiquinone +jaN 
KùÛzZEkaEA (1990 eyer) Quinone ùf Fen +BA +KOZEF Yl DHF faa . CAFE pnA 
O2 ùù!f û !SFentonù!f KüZ&kalê ADoH°ù!f OAS! AEFAEK CRY eur oR Haber-weiss 
K Geb EK GEF LAXifzIf YPEA Û1 995 utteridge) PAPE! FSIENYZBET HA 
Rm AHCAGinexana1) +ù aN KJRAGU U FHKE Ae LDF UK! AR +Ûf 
1 i RHA +Ãe6 || ùf 3R dB .BentaneÃ Ethane f yYAIEdgIUr let | Yl ÛÎ ¥ 
2 AUDA2EOf U’ azRf NB. (1934 UWeissA Harber) LURbIf + RHF ORBEA YT tof aAvr olf 
ROS! UĞIRGUCù Z2 ez5@ AH f +¥ +f Ce OR Agielf gnj!BYPS@A IEE + eB!f 
yüÛPĞ5. (1994 Halliwel1) mutagene YAcytotoxicity yYuMZROIT KGADY | ZAG+¥2AYZ 
raal yürPf 2gADikos fecoKUESZRÎ A +8 PEjÛBZ axé dÃve +Ãplef eG Aki 
dioxygeneù! UP ev ofÃ Hypoxieù!f KÛGAÃ uv KZHGTÛ LE DHE UR +û! 6F df 
cyp ) YAY auf KGi EDU’ RùoRA myeloperoxidase OMTIGA zû ldFaGj!f OTA 
UHGUCA OJekÛF Ya Rf EMF f +B ¥ Û|R Û OTlxenobioticsÃ (monooxygenase 


(Cu, Fe”) LOI zDVORf KGen!f AB ff Y\ Ul ¥ ubiquinolsf KH d2pKGE.ROS 
.(2005 WijayammalANevin YI 986 utteridge AHalliwel1) O2” f UMG 
Ld ùzÖKBHD LA HDK JERE d40 +AfPf KEE ab UO +Afe!f LpfARF | ZOEGDXY 
HEK yijfelfadfeApT ABAPIEf = +Aplef EG AGEILE leTGOYAQ df LRÊDE GP 
ùùDÊıztdğsoDùù!f LfeA6 fEAo»A CAZ !qH.0ù DyYÃodFcatalasef YPERA GE kos! 
KGL RENAhemoxygenaseA quinone reductase SH-px YPAD RÖ6UH.O», ùt! Gû nRGZ™ 
LÃePA Waıko) > #Apelf @G Ailj K GAGE! FE 2A! eAR f K CIESYA thioredoxine 
.)206 


he |N}AFIDAE).1 
(A $DKGEDZ HAPf HG !OOdA FS AGE 1 APZYPIEf O +AFAe!f pri Ab 
NADPH/NAD JA + +AgPIf K@ZAQE DpoGssG/GSHIf afxA . pH!f fHNjUORRA UrfefPG 
afat dD U z6 Gir zZhiF +dMF HNjyeZ LUA .(1985 iegler) Trxss/Trx (SH2)AÃ 
y+! Y1 ABF G +ge!f CE 1f FNIBEA ÜderPÛ K HEBE dxADHH GSHATrx LAZ+ 
.(1990 hilbert) + AFP K GE Upac# 2 T L}rql WfA+GPF LH 


[Glycolysis/Krehs Cycle ] | Pentose Cyele/Lipid oxidation | 
` redox cycling ٣ 1 
AUGSH 


i 
G 


| E 
| Reductase 
1 


u LEKKI 
NADP 
Aetivation of NÃ Hî 
exchange HCO; Na" co-transponl 
| 
Ulyeolysis 
NAD{(PJH س‎ 5 
| — ==  ATP-depletion 
Superoxide NADP) ج ڪڪ ڪڪ‎ 
dismutase : ا‎ 
خخ‎ ___ Impairment or Na & 
| GSH depletion and Ca pumps 
und protein -S5H modification | 


Lipid‏ شتت 
roxidarfion‏ : ا atalase Mî‏ 
oe +‏ س و O‏ 
OSH‏ / 
GSH‏ 
GSH Peraoxidasê‏ ا 
\ ر EFOXida3ê‏ 
ROH GSH‏ 
OSSO‏ 
ZH,O‏ 


.(1990 hiibert) i f +8 GEAÛA+§ 4Ape!f KfeÃgf :(1.B) Ut 
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I HEFS! GE .2.1 
GsHùù!f fA OAc LiKE q f yAA OR pef AOBmENIEAIZ FKEGADE alfa 
Lj aXMUfja AR dFfHNjI HA BPéFQU1-11 mu) AHASAEAR !BIEL yA ABA/PIES 
(y-GCS) y-glutamyl cysteine synthetase OCBIIMY/PEE2000 UVasagayamAKritin) L-glatamate 
lA û! ger dtljeAs LZ üu A U1996 ULFEPA Williamson) (GS) glutathione synthetase Ã 
YùpEÃ LÞÙLPAZD +AFP!f DIA KfjeGoy|LyBEtdATDxenobiotics f Kid 14 1e 
[DÛ d¥deoxyribonucléolides! š ù BAZ) APF GfARf DiJ4(1993 UaylorABray) Li § DZ 
.(1998 ULFEePAOkuno) ProstaglandinefA Leukotreinef ¥ U|R A+ ZEGE!IGR Û! 
yùdLHzùüRdY+TTAROS!Î ydz eûgf yZGY 5 @O LE f +8 yA DSSH!Y YPS 
Ci KPAIPGIP 22o5ADGR!f pinÃ Ö5YePSLDLHXHBA/Pp NRgFosso¥ 1 BD Px!f 
Lbdyù+# GAGE. f +#f EEjÛ! 1 APF >1 off ã fEZFEoOQAZICE Gsscù! GpfeK afd 
Où5leAGı NS APARPEYf LRXADE DEBA UGEOdK @HEAPARE GsscGùYA GsHù! 
Î ù!q100 Add APAPfOf ageKLY Iegeky|A ÛR +û! Ger dF yzHf acz#A! ZF feq 
+ù KPH KOI lğûefp Li R fRI NA yÃêe AGT !f LE ü|R dbsHù!GMJAL bok . led 000 
+HDbTIf LXE ADAR 5|| !Rı! GIPA. (1999 UArriago) Og EYA ADNù DHZAcu 1f 
3:1 LBıhtidssc/GsH +R Uj OfeRA ye AR; !ES 1I3 +Ko4D_E! BU EBÛ 
.(1999 Griffith) 
OAS ADF LFÛÎ û f sH LMBGE Uhiol-disuffidesù f LpfAK OAKEADY ã Kod DS 
KfediTqeysteineÃ CoSH :+ùÙ BÛ GL +H KUK ararA USAKEeGYF 2 FEAF LAFF 
C-Jun Onco Oùlff 2ù dzff T APAFPfOf GSH BBSGE.1 APF LNG +Aghelf yT ARF 
+R Î ZONA ù!Gapo-sp 1ù f OBef 2 ARA Ûıp-ı LjhûeNp! BEE ft Aprotein 
ù WO yf Gr J APAPIBf DX IGF =1 oRA.(1999 UFEPAKritin) GSH/GSSG 
ULFeÛPA Nakamura) GSSGùù!f DZ feKYÛP LIZI !Gf LP CAZES f A $AFHNYZAA 
.+ Ù jeh K GATRF aÃrijA + jes KUZ \ 4Dyehossc YEEd™EEQZ +z. (1997 
ÖÛ 5protein disulfde isomeraseÙ fÃ glutaredoxinÙ HÃ thioredoxin VAIHAKK Ûe POYPEREA 
.(2006 ULFEPA Been) LFIKADE KEK dl fk 
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(Trx) Thioredoxin !RZ2.1 

AP-1 YùüRIZ +AFPù DAT ofd CEI Uf yqAz LN ARF yüP LHD! AAGhETCD 
NJ! û NREDORF +!efPdF NPAT NL HSL DORS eAGf fii BEDYU1 996 ULFEPA Caskada) 
lkotgreave) LÃÊKSDI ADF NIZZANjGAA 000 I !q100ùüNTrxağeKY|.thioredoxine reductase 
Yû TOL FAGACASF AFB! jen LhdHERbBDKGEY4TOT Rf LAKADF > AA. (1998 
.(1997 UFEPA May) +tan YPIp+ KRI K GE LEÊ 

methionine ARibonucleotide reductaseÙ ù! OlğŞAPGIF AGI aAfhl fj AGAEASf DHE O 

WolmgrenA Lundstrom) ORB Uf Où RPHBf ã AÛ fod GitoK || !HfA sulfoxide reductase 
Hill) ADNÃ NF-kB Û FIC LFI :YAIEIg Û ydAZ LiNSE@Ûr eT EHDÊ (1 990 
Kı KEMAN TIO dE. 4p-ı LAeù DIT LBZ TEKE y+ùı TIA (1995 Û'reismanAÃ 
EO df +Û KEE NOK VAIK GAR f VEEL HEA + SEA GIPHA Fibroblastù fÃ 
AA G-s +KPHHF eA +f YfePqaDO! Hf (2007ULFEPA Raja) K GPAR û! ffndkH:0»! 
KÛ®I#A KJBù +AceiReanf YAU oKaù DOT Rı fA OAeASUT LObTIrx peroxidase ùf 
interlieukin -2AÃ glucucortides KÙR dQEIUTIEÜ! DEAE EKÛÃo+A Cû} !qgj zoe 
.(1993 LFEPA Okuno 


I Ja NAAf2 a ENDE dü 3.2.1 

Où 5G @tad}eAD thioredoxin reductase Uhioredoxin UGSSG reductase LÎ QYÛ+# YZÖZ 
1 ù ZA BKApVKFOL KET !BBFE ã OK GHEODZKEEEF YAQIOE HSS. OF Afe!f =1 off 
ùù!BGI r fE@f yÛP L}lzps-sc) K@HDZDPS-SP) KPH K GE (SH) Thiol UAC 
Où 52Û NR +-glutamyl cysteine omocysteine Wysteine GSH ù NEKK ECONBUESH 
GSSG :YùAlZeductase KO EDÎ ZK AEN RNjithilation 2 AEA ORBUIPA2AT 

.(1997 ULFEPA Bouton) disulfide oxido reductase A Uhioredoxin reductase Uleductase 
I ZZz +2 i ABF OQ HEE! Ct 4f Kfeazk | ZZ2 AK L}AADZA KfeRE 
KfoÃgf BEK bf U4 UL je 5 SPEUKNAAÃ DNA 5š BKÛÜ APF # YILK fo AZ 
O5 OMA t&bA G +Ae!f GjADA\1 ofdF û Lî YdAÈZ LFA . (2003 UNatanishi } ABF 
OGIf yfzdF ye5 GE H0, LID.5 mmeAvr o CSI AL BH YILJO® Ro! !ePaE GEAT 
\(CHf KDKEfef U zZhXK!fDA! .(1998 Ü Seen) ÖcBAf i APF ZER yfzdZK ÛASDZ 
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(1999 ÛArriago) 4p-1 KÛJEhNORIg Û ydAZ OGLjLDYEEK fp 1FBZYPIES +4 HAF! 
ã fı + dğûerş I IHS I ZARNjZ 1 off +n 2 ARA .(1996UWackerAÃ Sen) Ap2AÃ NFKBA 
LIFES latPÛF IHNjFEOA UR +Û ADeHnFA leg 4f KEG HGR ü! laPÛf Nj Agog 
. PIA ff YQAZ +A 
Gadd-153 ÃD{1993 ÜMooreÃChoi) C-Jun, egr-1 RUF KOLE LIU zZdPF || O 
Kft . (1995 ÜreismanÃ Hiıı) Ö§ AFP! pif Û !otI@R Ûf yVüUP LHX +feqt 
: Od IK ORA yA yaad XET o6 > +Ape!f 
yfi ackf LJEBOEIg Uf ydahaDxù !f OB@f YEHYA you o .1 
aÃ n ZÛ aDNù!f fÃpydzdiÃepnî ufde!f GET G 1F KefÛF KÛPIR 
.(1993 LFEPA walker) Ken! YPfp ADL INGIK FEBS + KE) 
.+ REEF 2A nf lir FA FEU + Sif + BAF Rifok.2 
yf a2 eza UB@Uf JYGOE zn” + G Ofedf LFF LER û f 51 .3 
. ADNù!Î yfAd2HDyANS FAC (|| laf 
ORERHf a NDDCOf YETRf YPS GE OFA Û yd || Ap ZZ +2 LR § !f IA ¥DAb 
AÃD(S-OH) sulfenique l@A[ O5 @njk cysteine ù lf ¥#D eNpOX .+djienp +RiAG 
YETA LIR û f Np(1999 UAkerboonA Sies) (SO;H) sulfonique A (SOB) sulfinique 
AP-1 +r dy Û !BOUIg Ûf yd UE@F Lf DEF ÇPSDNAùh+!GHf UBEÛ + |Ul 
LR q§ 2 | ZEENrF-KB I AA yda NDNA f5U1990 LFEPA Uizenman) NF-1A 
Gife Pq LIKA U!ePadZZAT hi HK LDOZHS ORF ADN UOfêe ã3/R d3 ZZ +PDZ Gof 
CEÛ! + RAD! GR f YAZI Nj FUUREE1) redox factor-1 h2 2z25OZALLAeNDrrx yz 
LAZp-1) activator protein1 fAzdFY+TRA .(1998 Been) (H0, @ AcGsH +DZ f +8 
KE OTF A +¥ GE KfeTad2 BIIIjPAENY IR ST Hf Fos-Jun RDun-Jun ORE 
HHêK fA Orî dkiš Ãgf YaTÛ LAYE NEA Û1993 ÜJjÃePA okuno) +R +FUUf 
Gonzalez) +R UA + Golf yÃdZANÊ Jun LjleRES52 LHR û f yd. HO, ùf 
.(1997 ULFEPA Nakamura)LR f f yYfePQin vivo RE1 YAZ JI A (1999 LFEPA 
® || lf LIMG D! ûüA DEST Hf sp! f LU YE HO», ! #1 ofdF +f yUUOf LH 
.(2000 ÜsShake1ford)BI\Û +!G Of ADNù!Hs»1 UF@ 
C5yÛRPqaHDLZ alzk LjHErDZEER Kehp! EHA Ca? KR dL éenkeg SNRINA f!A 
Nê Go! O1 #AFP!f prj KEAJDEHDE tyrozine phosphate ECF f11A OE Uf Kfedo 
.(1992 UFEPAMatthews) Lf HU! + FE 
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Ta INMAFQUNS paNNHE FES. 1 
KJB [zd Lj dpifzf LEHA J PIER +Û KEab2 REUZGjlFeted REAAFARONE alfef 
+ùğêen}î Î ù!g+ n JAF yùTt Û f FOAL HDZERHUF yl OBE G2Gdzu Hat EF 
CE Hf I lot COANE UTolf LNZLAZEeNG t1 éeo fOAd2004 UFEPA Ligeret) +d UF 
KÛZGI KjRıA ATPù f 5 JPKOSOLAKAENS URFRF JRNjLDENFHI + pf YOR R OR Lal 
DZ f @ANAKNBUGBAF! OF eA YAD ZS O%. (2000 UFEPA Kumat) +p || rf f 
(fi +Û CELT F +4 4f +DDF KIZ BBWK LEA Û, H7) OFR&EAeNnFf OAenp yl 
Öü EF A [zAF f: rj ÖûlÃeRÛF yaif (FN) FSRRALQZ $f afat iv + Ag Af 
LfîHeù d x GiolA BEN Ll dA ubiquinoneù f fREA (FAD) BEAD fp LBEDLSI RA 
!CÊPR dehydrogenase KGEYu HUR +Û 5 OK. (1997 ULÃePA Koishunov) LÃKeREO 
Ljdyù# Rıfzhf +R OBFOf GS 3Babiquinonesù A NAD*ù!f yfe Pf LMZecodF! Of 
ULFEÛPA Ligeret) (NADH ubiquinone reductase) I1 AzdEYPMabiquinolsù ANA DHù f 
JfUNVYZÛTA .(A, M7) Bı AA ubiquinoneù!f ten Yfe Pf O5LGAdF+ pf CPR A Û2004 
Kumat) (0) ÖRëirlî Où lAefÛfF yHR df EinFEKG Ae!Ûf 2 RUT KÖO5G ğe ÜPfnz 
YPBu QE (bc) II1 @ı |[zQdKubiquinol cytochrome reductaseù f @fa5GB»(2000 WasagayamA 
C FEET !f aPoOfA (A,.H7) GAA ye PQFubiquinolù f Uf +BHKA +ã 4f +4 PDDZXBOGF 
2006 BettyAÃ Sailaja) OOH a LAFARDNE TS 2DZYeAR !f 1nqAf O5|| cofdL Fe 
PIRA .(1998 U ÃePA viro) AJAY !2F fz LB LfhAerÛF yadi neh 
ÛL Ã@ÙPAÃDi Lisa) (A,H` )Jùù fAAdXAZ !qfen!f Ling +Û yfePEoytochrome oxidase 
Ldyùk FB (A,r )ù f HA Ae 5 FRA OAFeNG ovr f LSE UHeRA.(1998 
.(pH) Ör df URFRIA Örenff OFF zf fri 
iUfjATPù!f š BZA Ûv Ur Û Kjfzd AZ OAKES J| LES q +Ape!f KUZEY 5 !@K 
ÛVasagayamA Kumat) (ATP synthetase) V Bu |zdFyùu f Ar Zû!f KG AA ADPù!f LIZ 
UL eû PA Emaus) ù To!f I !qK CAKENS UPE EEO! Of LHEEQZ !ç!nG'f AZA .(1 999 


4 4 4 . 


.(1998 kulachev) mv 220 Î !q120 LIXFG ZY FDONAAKeSf YGAE OFERA 
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ROSOJ|EGINN iF paNSS .3.1 

HO» ù!q§UF fzhyÃofd ÛD.” ù!f ASQ ROSù!f aff dFNIHODEEGRAKDNE alfek 
Î ù!q fo 1 edo» ùf eff AY LFKH!A . (2002 LFEPA Prostova) SODùY YP 
LI dE CBI ur f GInNfGGQ°) ı1 † !Af Azd AZ JTOT Bf (QH°) ubisemiquinone? 2R 
. yû Ad IjNŞRS UATo!f | !qel!f FHNJLDZ GEP FAS fp GE. (2005 U FEPA Maria) Oz 
aT dAFDINjr Azdt NEGF | !q(2006 BettyA Sailaja) +Afo ã PDK Gfep OFek Aã 
yù gjÃd#e-sù!f 2 REORIK afEDGE. UAnjdZ |e! ffxi fod yd KÖgo»”ù!f al 
ROSBYKÎ !ç! ê 4f YJ Û DA +AFP!f gf GB} S.ROSù DIRIK fOAdibiquionolù f OFAC 
Yeùî Rf UTED TIO» ù ùf fı N(2006 LFEPA Quan) I !Cf! .(1998 kulachev) 
(O HÛF KJB dDPEoDERaST HAC FEAR DEFdiGÈ Ücps KfeFa2rs OAefif 
EMEA o2 ùf at OFF I ZA Fé NPf! cytochrome oxidaseù f Î IK GieR!ÛF 2eBLD 

. AH 
Lfeü RF KGAAZ AK ÛR ef A +Û UKeKK Gaba TPù!f 5 PEK GOIAIZ ezk 
kowaltwoski) protonophore 2 Ki LA || Ûı O Ûı šêEeGNj ŞzÛı u U Gıd@DLDız leti ê 
KGAHS Lı dUZPR dft hii Hef K GPA} fo Drotenoneù!f 2 azÃ . (2001 üÜLÃePAÃ 
Rustin) (ICso = 0. 7 nM/mg protein) EERE! o 1 AzdBRosù!f GWKK GAGFog 
IV pG|zdBf @ No’ù!f LRS@ğpvIr fAzdBd [ G Obantamycinù GD (1994ULFeEPA 

.(1999 rompton) 

Ljeu a AEA ROSù!f RAA H ` OAKES Y 2 RÎ Lj !fBaK ed 1| EiljADA f! 
Cû nj\Ûf 2 Aeûb Kùok 3GHA ¥ DZ@IPNH T F +FKEAF KESER UF ã foF i 20HAONE 
LAXSEAGN iA +û! Lé. (1998 U FePA Miro) T1 af f GgBKUG +1 FI A +¥ 
LÙQdHONOO°) peroxynitriteù ùf yezfA Ûdenf!f + df U’ PA OAR Y A Rf YEEdXEE 
NUT FAST Rı!f OAKES Y a1 Rf lETGD: ùf ONG. +E GHA! PEK UÛeZGY 2 Rf YfzdZ 
+ù RASUE@f tûz Kffo GA .(1995yaboAÃ Zorati) C REAR f UCT EDYeRPA ucPsù!f 


mm 
mE VV 4 VV WV 


mm VV 


i ÃeùüPêşkhuıdt) +FEITz +A f I Z4] !HGT +213 aPÛf 1F z!f K eNgA ucPsù !f 
YFùUTTê.Î efû HARE > JDEIXYIK A Fo ODAHTNK RB PBRITK JR Ae NDE. (2004 
LPN) Hizo, ù! N2000) Diwan ECfÖRG(H' (OAC Y TF Rf OTIGROSù!f AFBY AHD 
OE HST ef HARON zf 8 YZ RÎ Ho: !q Oz LOE Or dB!f Cer $BYAOS 
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ULPRAZF protonophoreù!f || !BdHo;» ù || DA .+pZff UATo! B3 dAfAZeRP leA[ !f WNjAFA 
U' GPKEjIMeNjXA. (1999 Urompton) H0,ù! Y eAgf UGÛ! o. ù JAÃHo,: ù YZ&K EODY 
Û ÃeUPAÃ Danieı) LfPu RBI KÛ zZdXRL EDT A +@f GEIÛ 2RGPxù JA sobù!f KÛfzd> 
Lfeù RIYA FHF Y GRÛ IA nöî HT ABF yD T AAFAEDE = JAF OJNKLE DH. (2005 
22ofû QEZ 5 ado! PIRANE WT o!BIRr KRJ+ZST Bf PTP 2AgAf OAT eg Aff 
caspaseù ù f CMTIG OAeAGN f PEEAR f YPoSt ® (2004ULFEPA Chie) Cc DBEAR If 
XP KOR@ù fA ADNù ù!f acı K Où Rf + FAGfF K GZAFE U’ zZnNBfOfA Nc KAdjA 
aABK RHF +E aA nf any ¥ A+ jer KÛKGI û +aÃ csHù!î Rf A KEE 
.\êOKÃdkz +z GB aû ÃKNF 
Ta INMHFQURN] NIHAN GF!.1 
CYP450 !NJNe [EL $ 
ONA + BU IEGLS 1HDDEFE ZY 1 PRA FEHGOFAGS BAG K Gê DDE pdk 
LM BI5LZ le ANANADPH-CYP450ACYP450 LE DEKORfA K Ge eNBZ ez5@z 
Lm BISLÙjdZ MA (FAD) KRAL-BEDL_RMISLHZ mM LOST Hf L}ACIABI Hf IDES 
LjaK Gi lğerkRI Hf HNjaB K FeRHÛF YIIGA Ûpoprotein LHYAÃQSH! (FMN) KBAAQZ 
Lad GT eT PûnÃl !ot GI LIZEF aK. (1995 ULee) DREAR !f Î !QNADPH 
Î !qKËp fÃ I +DIEIjiyfdk Uemoproteins KÛFÊ Î FDLANÊ Ue AG f KGL 
KùÛZGOI f DADYyùzZ Ã.(2003 onneyÃ Allan) O IZ EDA KüùÛFZ Kofû KÛFÊ 
te1 !Eyù ZE 6bi dUi Hef ã GIÖNjCYP450-monooxygenase RELÛ +o2fd+ SXF 
NADPH- BEû IY ùu haÃgı fo I !oyePSOÖOFEMEIzZAXOZÛ (Fe) CYP450 ù! lf +a} 
FE LAR: |zdXBIUZÛ cyP450 ù!f ago Ãn!f Lî HÛF OR@SDKEytochrome reductase 
PDydb.-0: +ipe!f HUBS JT KORD: DEFA f YPEK RL LFI LIRA Lift +Ûf 
YEeRğıhYù ZG EBD. ù f YZBEOIZA (Î #ÃÛJ +OTL amî ) o27 KA Lena 
Rup. (2002 LFEPA Roman) OA aA yê AeGNjUKGYAYZEY UAL jn Aen 
yPfR O +Zf OUI 14f yur PA (2003 ULFEPA Sapone) > AZ a ADBAFZ YZGY NLS 
ellipticinesA pyridine uinidines Umidazoleù ù DAGu: f+ ACRE heterocycles K OF 
ÛL ÃeüPAÃusia) CYP45so0 Ljêeh2 T LLNSEDIRE Y OF yUP LAKÜÛZGF INJA 
.2006 
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I ANë |EKQE 1.4.1 
phenobarbito1ù ù f 2ù aSRQUDOCHEEAGANT f adpRf OO@A FDA LORE || DS 
CYP3A ùù! ZA FeùpdZifampicin ù ùf 2ù HA A3 KÛFbIZACYP2B LHIY#! fepdz 
Zù HA ÛYP2E1 ùù! @A jfepdšthanolù JAÃ cYP1 a 1+ BE @A_jfepdk ÛcYP2KÜÛFZA 
Om TIAf 2 ùA. (2002 ULFeûPA Pan) ağeRf I ZIRNE AEACYP2E1 ù DEpAFNHù !f 
tq U ù RF + ROI f +teof KEzdM@® ez5 dADuiı +!Gad} ZAXBWGDNE OFerAK 1f 
ÃıNjdidğ (2003 ÛLÃEPA Pachaikanin) OU UA Ulf yok fz ÎÛ ZAriııydad blab 
yu PKON If K GBHEINIDND. CYP3A4 OEEAR f adpRf YUP LHAflatoxinù!f yIYG! 
Periti) +ù KDI KfEBIU dF U’ Z8 glucocorticoidesA rifampicin yIYGf ANjJGE dû U Yz{ 
yûehaî Ll 4R dl ZAOTLOHELARS f adpRf NSU1991 Uranklin) U1989 LFEPA 

.mRNA YfdZ 
CYP2E1!NJN [£1.1.4.1 
Î ù BJA Bf La JùthETREA YARE u aod + SHEAR !f KEE DIXONS 
fou fedi ZAG eTHŞcYP2E1 ù! OEIÛF OG 1 Ob. (2004 UFEPA Katalir) KEEBZX 
tu PKG dFY Û|R f Î Z4 FE NEAR SAF LDU CBRRIjEAG ¥ EF Lj 
+ULTIH leùolf aAn\DFKK K GHeEAR f DANA U2003 ULFREPA Kwab) Qeen!f LPAFf 
+ Fod# BÛ GÛ +4HDEG FEZ! KfORG Ãgf ROSùY¥ ÃezK.dioxygeneùü DRE PE(ROS) 
U' ùzhfPùûdZÛNjfRI NjJYZA U2005 ULAEPA Jong) +ë Lj leaFL IDFA ASUS Lf +D 
ONjt tanî KEFEBGYOR K ORF YZ FAADDA . LE JA aÃeq 1f yl ef KCR 
YDA IGA! eTHp DE HeF!E00q242 I HA:YP2E1 ùf yÃQEA .6 hydroxylation chlozoxazone 
Nj taj AT arpa fff No RIA Of DBIAF 2 U PEERS as ALF HNO 
.(2006 ÜLÃePA Marcella) i Bf mRNA LHF KÛFzoD 
CYP3۸4 !NANp [F2.1.4.1 
EEA LPI A FHhPTRG(CYPA) +B Kok Ln Î !qcyP3a4 BBA !f O 
(A +Û KGE5DdZZ Û dtHSÛ 1996 ÜMaureı) ÖEFAR f KEL LM™30 Oo 
+I KOA Gp yij R HIIR df! jen! 1HUPLDYRSROYAUCOGYE PUA 
Ope SF Yel | ZABIJX# EEKORf N.dealkylationA+ SEIU C. hydroxylation GlJZEZ 
Judy) nitroreductionÃ dehydratation Î ZNEKğ PLK fo FE I ZOÃerÛr YIL AD 
ÖzKı LjPù fe rifampicinù ùf NPÖçCYP3A4 YZ gAQYAG LHIHP!EA . (2004 U FePA 
.YüIR Uf 
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I1 ANE |[EUGFE-.4.1 
U2005 ULF@UPAMichihara) PLBACRR HDI RIHA K GHELAR f LOAF GAQE U’ zk 
5 ùt ¥ Î ùfoA KÛ !f Ugg A EÛ KIF || !R SŠÖ fA ÛEPÛ FESLA Nj 
Où !Aeğip LinAeù Rif + BIA Î RF KECE Yztf HEA. (2000 ULAEPA Siess) +r ed 
+BZRAZ Gf dt! Git yAdBOXfeK ORF ROS ùf GRJHRF 2 T LON 1GADPF 1 ZAQIQZ 
Lî AÛ Ya Kp. (1995 Uuengerich) CYP2B1 yUYGIf ANjGE ÖOierS 2 T Uf + RAA 
aeokÎ !qGiNd4cetylenic NFAMIZAGMEpACEK OOF LNogf | HIKBCYP4A1 LMT 
ÛÛ tpeÛf BHI NDPNjLBOL RA . BEF REoK LHL HEH atzK LSJ keteneù f 
Bên i NIKÛG LHJHDHZ + HD ya ZIK Y aD jer! DIXDOIR YEAS 
UB ReÛF KùI&Î AXIR OT 2 AK. (2000 ULÃEPA Cajacob) + SBKjK ÛGÊ dy OX ORF 
lJ jÃeÙPAÃ Correa) Où Elf yêd ZAF INja aA UaYA yz ALN! OM 
UDF || DZ5:OSGE azole Hf Er dDCYP3 A4 REAR) f OMKK GCK OHDEHA . (1993 
RNjyeù PS fi [zd û A HREAARGY ted N-alky1 Ym AAPG EZ G 3H GDAZ 
Ufa OTL jEPEAA !HMAORGZH HZ a 1! PGRf+SDarythromycinù f YPERA U YP3A4ù f 
. (2004 ÛL ÃePA Yue) GORI RSAUEGINE K 


iooogge [El [DZ 

+ùfe! Ljıdã ePûA Û gef AO IA tef LAEKD KEE d3 !oyl f KEE AKI 
RINjErfTA Wiycobacterium tuberculosisK 24 +HAIKÛG eri) 22 T KORA! dgff 
streptomycineAÃ pyrazinamideAÃ ethambutolA (RMP) rifampicinA (INB) isoniazid :K FEF dF 
GARı!f OOGIzK O ur RK! JAG +OEP Kg] tokfOFt Afo 1 fA. (1975 UFEPA Bluck) 
pyrazinamide OObIZMNY |Z#A arf DS BREPLGIRMPAINH LISE PB! ® ULHEASHTD 
LDayù+! LHefAE OUR NO !qaDGE Ur qarTD! UZRMPAINH LAXHhEROT dZ 

.(1983 UFEPADrhuzennova) OID! 5 2f f fFQENELHORMPAINH 
+ù I OAUofeDEG U eadFLFeSY\ f GO MEUÜZ f PTK1944 yIpOBDZ 
pyrazinamide JIA rifampicinA streptomycineA isoniazidù ùf LùdYù+# e6[ Kk 1952 +fj 
KT ZIT Û 2ùşyî f U adš fotA.(1986 Ubilis) Y{ DEKE dtt of KEE df 
lM. bouisAM. africanumA Mycobacteruim tuberculoses bi CEENAG ù dFOIFù Act +r dê 
KOU d&corticoide ù DIFAGf OOZRf NDGEE UB f Gp ft At edt 2 AeL!GB!GIf DEKA 
† MıofA.(1995 UHyman) Gu fRu nj +d eD_HK+ EGF leg'f U PIYA LEX 
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feuuL}ùdye!lf KEFA 5 apK ORA HIS DEKK Sep Yi RbZeYT f GEA ã Aff 
aKbi+K i p GRÛ îen!f + BRK Geb! oR (1985 LÃePA rtenberg) GBD 22 ! 
RıpGEÛ Hef oORAKo!f ¥ GE I !qeKN fpOzAL_Û Oe yz! jfoÛ Uferdf JP 
(1988 Nariman) I A@&!f eGadtals CE ZF I IoD AMA ROF aa KG #f IMNYypDK 
.(1984 nider) T KGGMHZaNpheu Aa OreRÛ YZ f PT gAÃ 
LFU+K 1SS AGF NA! o UFO yu A || AFKNGJZ neoL jera OZR Np 
ethambutole ù DZDlHBG0° Î !q10 +RulHBstreptomynineAINH ù DZîDLBG 0 + RULE FOZ 
OZG af Uz UOPAXBIJZÎ R +ÛZ KOUPAdEIAA .rifampicinù DIpLHB0* I !q107A 
YÛP ethambutolù f 2 Gf Û pyrazinamidA rifampicinÃ isoniazid LIX#! OOZRf Ov RSI Hf 
9 Ifa dyEO UizhOkê Ü+!f OUPQEÎ LD Ö5Û1997 ÜNdanusa) +loüf y@U arif 
isoniazid DA ethambutolÃrifampicinÃpyrazinamid LÛ Lr yUP NpI USUENIID 
.(1984 nider) +E orf ZU YUP GfPTDifampicinA 
eT Rf O Qf Uzf 5 O T ZZQ 5 BO OIFEY YAGf LIBREF fen! fA 
DZAthiacetazone Wtreptomycine Uhoniazid Lm !AF LrT!GYAHS ery 18 | !q12 LINZ 
.thiacetazoneÃisoniazid LHS PB! |oÛf TZ arf UE 


Isoniazid 1.2 
† ù Û952- 5 LNG NPG LFEDOA isonicotinic KH dE XK isoniazid ODIO 
isonicotyl ) O Af fRi Nj U ATE UF NT fA bonicotinicf U dã yOOK Jef TLOAN 
GH)137.1 Qen!f NBA eA’ SDBcsH7N:0) DA AM (1985ULAEPA iBlair) (hydrazid 
+ù FAL U GF 5 DIAKRE ZERSfEA Û APZPIEf JRDADED GHB JP A dv 
y‡UTKZ ù AA Uatalase If yO ORR (myolic ac1d) 1 OOH anf U GADD KUOEA 
.(1999 raysonA Stuart) + dfFAZK fQzd 


Isoniazid o|fReRIT 1.1.2 
+Zp fzhaBDEHere gef yT 3 YF YEU f KoKAG FHF Zen eASINHù!f f fi 
Î ù!gy|REA5 mg/Kg BBfp! Zen OOZKZG(3-5ug/m1)Î !oyT KfpRQ. OOZRÎ LILZG AD 
Ljd%20- 15 OfAo UR@S. (1974 UWaelosA Palmai) OAT YBL YEA At PABEYFA f 
.+ ATA K GACRBINH 
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1 RÎNALyK! RTI FEZ OF o URF Kên Hù! 1 Rolf af 2 T1 LURES 
901 ù!q60 Þ> &D acetyl transferase EDI ZApAfNZ ¥5 HfA OXEAf OmHf Î !qyu PS 
ad f 2 T Lf NYASSA UO YR dda f +l 180 | !9120 Ay f yf ada +I} 
acetyl pnÃ Ö5! RAF KĞEbakS GBWEDNNH ùf yA .1 Hf anzf KÛG Ö5 Ko!f 
INH Lùd%50 OfÃAûo yA oRA Gi REHÎ ZAG5Ee 5K d} !qyAofd T1 Hf transferase 
fUNJY WI 5U1996 UBarich) monoacetyl hydrazineAisonicotinic ùùf U’ dF Î !qyR ad 
YP dš ù!qozùfÃNADPHù!f pَnÃê cyp450o BBAR; Öe ern KBL als aPUf 
LfAeù H6 Yû REBÛ ur f Ken yd SNE KUR5 (2004 LFEPA Yue) + AZ OF OTLj 
Î A U2002 ULFEPA Hartmut) leatlA 1 APF YOK I ZAJ ROA UBB fq Ebd LANG 
û dd Ai BFã 2ù ndFefê INHù!'f ECOS.OTL Y FEAFfNjLA2HDEp!Z# f KÛR dd} 
EÛ PMisonicotinic U ùd# cetyl hydrazine Ûl@A[ O5ACEO JThNEEUS %95-75 EKBO 
.(1992 chorderet) 41 ml/min LELLF ã û +eRf legtf 


Rifampicin 2.2 
U1978Urcella) Nocadia mediterranie NAO LL dXBOEj1957 +R rifampicin YeZ 
fUNjOFGA Uifamycin BArifamycin E Wifamycin A:GiJK G®PQš | ZOR 5R at! Hok 
yaù Pî Rif rifampicin ANÊ OTL FAYAOZAZ !qyADRf NEBE Ao!f EE dFUGIDAPU 
Mycobacterium YyùRIXGram") ù nf +ù hqêd keù nf I ZZSBIRfY Rrifamycin SV Î !Q 
.(1977 ULF@U/PÇ Pessayre) (Gram) AD nf +H BEE nf U ÛızNfRÛIA tuberculosis 
Î AHL JER: DYÛ KE ÛL KG HEDL KALEK! SED DDAHNS4TOY +ed#ifampicinfÃ 
O5YKEST Hf rifamycin B OUFLyYGdQFifampicin ùf OLY af. (1978 UArcella) tr daf 
VùzBÖUÛ M. bouis Û. africanum CM. tuberculosis Û.) +UKXEAQE Gi REED Ff ûf 
U FeûPA periti) K@ T 2f YR! BAPE! 1A NL ANDE AFERf NPG! fOULjifampicinù f 
ULFEPA Snider) Y aAADE J ABo.4 mg/1 ùf (CMkegeKI IEDcur ùf EOU1989 
.(1984 


Rifampicin ReBîT 1.2.2 
OObIzK2ÙÛ 10 mg/l NfeR OcBûRpadeRf YT d +1 AHF t1Zenf RIBAMPùY E FE 
2 U Rè !A NyZAONGBL ANG [FEF NIGER feblA .KaRp † üAI !gtZ fzhhdoo mg 
OOTY YEU VFA PEDLYT KA %70 +RDIHB BUH K GfEeRERMPù f KIRÊ . (E ZÛ 
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2 Û u NJjÛÇ! SoA Y do 5 ape Ut icf +L LM™40 Î !qdî f Y GH +!GNT G 
Î !qFBEyAofd OnE + RAF YeLKGDRMPù f Y ES. (1978 UArcella) KEzDšfefPÛF 
LÃKA LÊN HEB AGIR VID TT SOPpOADY tOdANA 25-desoacety1 rifampicin YR dd2F 5 RAZ 
Yu zOKECUÎ RMPù!f ECOS. (1994 WDostertA Strolin) EFI ZAOGLPADS A dF fRN) 
(DAH ã endfalB 3/1A1 Hes[ f ap dtals EEUF fHNB/2 EKA B00 ml/min OFEK 
LAONAHSS yu ZOZOTLIFE + RACE az leA[ !f LjfeAT KEF 8 Ifzhgesl !BIPA 
L+F@E (1997 LFEPA Andanusa) +f +FedF+ | OK ef NI G oI Bf %15 +RD 
.(1985 Ariza) 5 ezfA YAQHA Y GYA EEOSLD 


rifampicin Njkoniazid DBA ||[NGEFEFFOE3.2 
+o USAN DKA+ Zz DK UOT LSU Gef KÛG ınHù DFÃGf ÖUERf Y of 5 
KGeoiu f Û aT Hê ¥ GRU KGÜRF A!û 4 KGa f UO Z + Ûû Golf UBS! DZ 
2 UP 1 DZO55 Gî RMP! OUOEKY of A.(1988 Nariman) Aer UGE f EI 
YPA OGET!f Ozu 1B Pj Kf UAAYS Gz ¥ GH YG A Lk +!G G ãA 
KÃùdغeùRî‎ N RAùnzÃ ür afer i daf ixaêf leBEK Geo fA z DEMA Y pê 
.)1983 ULFePADrhuzenova) + PTI! + ADF QI PDIzuU’ Ad 


rifampicin Nkoniazid op GHufFHPRZE1.3.2 

yÜÛùUP Bilirubine ùf fA LMA KüpjZ G5 YEENRMPù!G EÛ + n!GQE x> +z16 
Lhd eA 41994 U'anningA Houston) fof LH%15- 10 ã8 Uz! LPYAĞF YRuÛF 
L$fëù fa OUR Dro OFAGf SYPIEYA + |1! +f U fedA 11 f yd + Hf +A yFzdZ 
Î ù!qıNHù!f +4 RA +I fof LMRMPù!Y afat o ULM KüpEyEEdYRSINHù DZ 
„(1995 ÛUHyman) ADNA LÃÊNŞJA K GANE + Aur 1f Ken yIXSNpBKURSUTLY+edZ 
+a LK JEFA U pê AEE O Hef T Bf Y GRÛ Fizhfo i !gNK Ep! E +A 
Sodhi) +ù RINleZÛFLNBÎ LOFT Rf ULFBOET gzf Y GRUAT PHF LNIRF AK GBA 
ATPù DY KXEDDZ felf f WSE YUZ LF DHEILNKAD APABKAD1997 UFePA 

.)206 ULFEPA Francis HFG 2 + SELA K@u dBY¥ UZA 
U GPA Ku df VEQE |LlbE 1 K@yüolRenpo! nAAekif KEG 
+ù XK üÛZG f fMNjY of A b6oPDH ã3A§ dl ZADPAIKoRf GFE JA Ctr Sp K @H!G) 
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UD 3R d} ZKÛÛRPEz +z! daf GE !Bš T RR Im ÜUgcù!f pênÃ Ö5Î BÉ 


.(1984 ÛTazhudinovaÃ Ortenberg) 


rifampicin Nkoniazid ÜP [EL Dê cfiEf ü 24.2 
QınjDEùDdFK GELÛF JPEG HEF + SBPKEB r EK ÛÃoKÎ !ot DIF KfEEF df yu PK 
KJ dts. A pFeeuf AU Ref afedf a3 R 1U f yid yGEgS 2O LE O HEP 
yA Uf KEEPING EDIDEK Ged !oyAofK LENPGS apf 1E KR 
amino lutathione Wulfate lucoronic acid :FE BY +IARQFOGFf ef KEI \§ +ad} 
vÃeÃteî !BOGF auf SAF akof LAX KGEMDyACk. (2006 ULÃEPA Janos) (acid 
Dt ÃernEi hz azÃ ÖORZAËo!f y4TIf PE EGODOR + BU EGÛF +HDF 12 @AAAENA 
„(2002 ULFEPA Uartmut) 


UNJEFNJEL ûYJF 1.4.2 

yùJiUf 2 BK GNF fifo) i apRf ated >= jie) KEFA !f 2 BH] O 
KùÛzZGIk KGCEAQN !f OT .isoenzymesA isocytochromes YA§f LZ +!AQ dA! dğjZehp 
Mookan) UÛTIL yAd&ı NK ù RET A o! Ebi ur QF lf DD! EZET monooxygenaseù lf 
K@E5eH dizeGNje#DK EEA} !ç! ddA ZA!GIf LHIYAORS || HEN) 2000ULAePA 
CYP450 Î ùfoÃt Bu f KGenf EzKfpidE LK GOD2006 ULÃePA keitn) Lû +Û 
UUTIGK ALAR If KF5monooxygenase OF Î !qt 3er UED(2003 onneyÃ Allan) GfR 
De Ann) hydroxylaseÃ xantinoxydase lonaminooxydase UWeductase eroxidase KOU E5 

„(2001 iskaAÃ 


I JFEPNJEL ûYJF 2.4.2 
yù| WEY ù!kt fio UÖGIAf af KEESDpeOf KERI fe KizYKE 
GBRÃQı hıreÃof Kiz Ltd ÛÜpOEB ùj K GPX fMoransferaseaÃu o OSO LL 
+ù OBZdEK qfoPAIARGE. (1992 UtevensAWrighton) +d I O AHOTLKGRAEBYKLHZ 
RErLHj GEA { KIRORfA P-glycoprotein multidrug resistanceù h2 2z5@AM (ıııeÃAo?f) +A 
oÛ u NZ | K+ Û YD +Pù u dÖÛı NA UÛ2002 oresAÃ Jaeshker) + !f + feq! d3E !A 
YP3A4yùU dX IjXizZAYA û Hf LHSYENEEL FNjyAAEA PH UP xenobioticsù f 
Lamu? WT RpA.LfeAGf T !qGFPp yp a5 GpecA+ Af + feqfleezh 


99 


+û AYA! ead! UUBYAU TRA ÜMDR, ÃMDR, ÖNÃ KG dF Ijj +d3dt KG 
ÛÃ izdAEvDR , ù!f ap yAGÃ FBEUACP TE ASMDR, ù!f GET PJA opgljÃ + BJA 
.(2005 ULFEPA Mishihara) OFELY+TNSDAF ffod2 Yfe 
Ia INAAF! FIS ArRSAE 3 
\ ArNSIAIKUNNEFY FF GQF1.3 
+ùzdADSzent Gyorgyi 2 OTREQLD dXBIULGK fpBAABI DONAAINSGLYACGRoOK LHD 
Lı hNSÛI® RU1937 +I yùIALJeFa Î ZT o If RA c LMP 2ndBDSzeged 
Kù KG cC LIMHOOg a Z OOZRMYe 1 RIA OGG aAzIfA + ZEA 1TG rf 
1 EA +AU amf DEDIYAFK KARIN] !RY ZA. (1996 ÜMiddleton ) P LMENEED 
KGĞECKùTP! F afd¥1986) LÃEPA Halliweıl@fZA Ût u ect GEGE ROS +OTLU 
:OGf yFT1GIA 4K JE EK RAAB PEK 
. ROS +OTI +û +AU emf A D- 1 
. ROS ùDYOAQF+ Aged af 1 BEK Öcs1ÛF OM - 2 
.+ KPAPIGF \@ +û! GCF dft dF +E - 3 
aARı!f KfRK fu dABIHf I EK GFEDORA in virroA in vivo Kfegf LAFE KEDI! 
yfe PA NFI ZAF Ad || DA4] DELDEIHiIK RAAB! Hf FHNJNMRD(Bioflavonoids ) I AD!f 
hyaloruomidaseAelastaseADhistidine decarboxylase : KGEDDOIKS FO LF 1U 2f +E 
UL ÃeüÛPAÃ Cody) rutin ùù Dî MEYGIf ANjGEÛrZAF f SHEBE GÛ EE ZUOGDZ 
GPA R feLLY GRÛ! fébr dJ?AO taxifolinA chryzinA apizenoıùf LIYE YT A .( 1986 
{TE isoflavones f KafZA. (2003 UL ÃePA Loguercio) || Affe U dé BAGO 
Giğ (2001 ULAEPARice-Evans) YH ydWYFPBAcestrogenes ù DK GIG d4enistein!f GlJZ 
UEEù| DKF U QUKE dUNTDKFOU' dQZkaempferolA luteolinA quercetin KfokED 
UL ÃF@UPA Lysandro) Oof] f YEDAUr QFphosphodiesteraseù DKOAIA+ğ§ GoDK GIGZ 
Aruoma) +® ASK JFI U + ù PNK FEET AZ! AARNE K ARIF HK Gğv (2006 
af yJApDK . (2000 ULFEPA Day) eGDK FEE dX! KEG dU(1997 Wuppetth 
hispidtulinÃ isobutrin Lþı dQyù# KfUID! ù +ù Hf KùüNGRÛ KÛG K GIDEA 
Kı lğRdB ODM sylibin foEEDRQ GÛZA Ê Ûz5silymarin GjJ# [ @ flavonolignansÃ 
+ù Uf Kfoùur of dBNjfOFCE HBF + DAG? EXPE conifery1 YAOEA dihydroflavonol 
.(1998 UFEPA Frantisek ) + PORÎ 
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1 AFNSANlS HFEÎ ۹ FNEFNIF-.3 
+H KESR T !92 SRA LNRf KÛG LIZ ttc Rg DEN + JAA! Bf U' fed Ci RK 
(ROS) +UUTI laùo!f anf AKT Hf Y GU UGE IXY off A LEA GJ FES 
+ Ù BKE ù He KatA +! PARAMEK GEF LOSE yETEA .1@ +û! Gr dft dl! fek 
KGiZGjA KÛpzid + SBRÛF GıP!JA ap GiıP DEK GE. am lij +4 je af dH HÎ 
eû RoOSùùI!f KfedIKZ +z K. (2002 UBorsA Jaeschke) GiJZ2FA O pK O5ã af 
No) || ù ZR fii ADS PKK GAR DIY aff apk Ua AAjKU RPG UD !GI 
.(1995 RegelsonA Formica) i ABF U ùdJA+ê +Ãge!f 1 d3IÛf KÛURPGÛADNù!f JK 
Oo” ùù!f YZESEpPGEÛM-HN) 4-hydroxy nonenal fA MDaAù!f KÛfzdYEef NY of 
tOfedEsHù!f yMAdzf I@SfEUP JETT HA KERL +e GRI PRLS fii ¥DydJe/5 
+Û RPAAFARNE 2 FEA ¥ UZA aDNù!f +FenK OSI] RLS Ff HODES GE.+ SEF 2 FAG: 
J Ã@ÙPCÃ Guntupalıi) leatUftihÖrfğ gp Hf 2 ĞRÃ LNR KÛGhgzZAf aTPù!f Ef 3 

.)206 

Le! KEAtAG U BUGGY aazkI ZA CEK YT IK ÛüRPÛF Ihr 1 6 OK 
- ÜN-acety-cystein :Yù lz T dA + ù zU UO +Û yA ZoL ARF DELEK zA 
Kùnj§Ã .(2003 AllessandroÃ Carmella) BKFaÊ HÃ K ÛÃÛù Lf Ülitamine C tocopherol 
OSEHRA !!EHf FAQ Z2 ReRf! o LAO YUf ¥ SPT znfedt !g! fof KEfef 
ORF KftAABIIGS df KEE DLKE .GikpaÎ aze yTheijfef OUR + RUA! zen! 
IAT heg Lf || AT) (Compositae) Silybium marianum KDR U fe UZ OSGAFK BZ 
i QlavonolignansÙ ùf Silybum KGHAIDELHAD !qGoh450 LZ Ged 2GTISKYAZF 
yEN®BpAK ate ily marinù NBZARNDDS2 2zK ORfA silychnistin Wilydianin Wilybin G5 
U’ ù Pye DHEDEIZGKS420 mg OOEKNZN) GA . (1989 Wren) a@KA eA LIZ 
YFùUTKyù lua ùù !f KÛfzdfe PMA +Û yJK GU ÇA || !RL AFA Lj KÜpEjfzdZ 
Prostova) %75 +H RMI GIP! yfe PH? EDE HYH BHF GPDHNdXkukotreine ù f 
OAC ED KAL fA (OBA f KEL yA eof KEE) Orig (2002 ü FepdA 

.(1989 Wren) S1750 mg LpLÛ! + KF +Zzen!f KeğA 


Û NF أ‎ U IAT Heşı T f2 Bor UZ O5(Scrofulariaceae) Picrorhiza aR K fZD 
lHalactosamin CL Lj QdYUEN KofaT di! OZ f | ZAEEGLK GDA . kukton YAM) 
U ù PSA +ou fA a jack KéCKDLHR2!GA .amaniteÙ A aflatoxinÛ Ûethanol 
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VAG csm f Û yıgkË ÖgFdY BERÈ o» ùf KJEAQZUTKË MDA KÛFzokË LM KÙ pEj 
afKÃ kukton LI™4 KÛA Hb YT HERESY f GiPdBFEnok Y GRÛ! ffodsoDù!f aE 
Hypericum perforatum 1. FZ KenD (1995 UWhawan) (400-1500 mg) ùUNRYF 1 Zen!f 
ûz û Kestf Y GRÛA LEP yg our fA +R f KUAGEA K EAARIHES AFF (Clusiaceae) 
+ HF K BERÛ UZ Ö5shizandrin chines KBKjA.(1998 corr) YAlj¥eA[ Ö5EIEK 
ıd KÛL ùP Ladi S1.5 - 4 me) ù! Lk BipÜ 997 tfj LHXOLjH Igo 
Û (i dZD7.5-15 mg JFEOANSIEk Our RK NEDADA Lien Gef yg aL jie 
Cynarae folium 5 fOACK OR f .(1998 Bcott I993 UFEùPA Yina) .+UÙ} f LZ Yù|K 
- 0.1) flavonol %2 caffeic acid YuUAIXGEEf KUAHESIE Gos] DKfefu (Compositae) 
KÛeZGĞihm virro KÎ fedEailybinù lA ZTEPICENDXA Üuteolin KT dXEGIXDA (%1 
LÃNjDZAr POX AHF YACR !AFf OAK ytGE400 mg +Zenf NHAA cı,ù! tur 2zdt BHF 
Öù lg (Compositae) Taraxacum officinae weber Rf Uf Lf ã HD (2000 UBoneAMillis) 
YKeùTdtleRın PEK GEZ +I LAA LFA LOKA feb taraxinic acidA Kf GABIHEO 
Phyllantus amarus CARN Ajlf Y Of BM .(2006 UAEPA Galestio) 1 fesl f 5 FH aaz5 
KGIERÛ ıu 4T F +bK GFA KO fA K GAMA K f HiÃÎĞI {EBIFE (Euphorbiaceae) 
Û NF (Umbelliferae) Bupleurum falcatım 2ÃRın Î ùZZOX§ ¥ YOFf ate dM Af 
f PE dFLHYAdS ACPA LHXKSES3-12 ¢ OXEKONMDD ® phytosterolsù fA pectinù 6 
Desmodium ascendersÙ ù! anjD (2006 LFEPA Bor) I DE POX G4DEGA feAp QFE 
+ arî ÃKosf KGIrBRÛA ccı,ù ù fÃ GAOEB KOR dt if 1 PDA dP (Leguminoseae) 
Wapigenin KO LAmHOICE 1 F8f UDzf OSDIR HAg2en!f 2 2Z GE. (2005 UPePA Hen) 
2-4 g Zen AZ Bf CF yYROApU(quercetin Uaempfero1!) YABIHfA (luteolin Whrysin 
Newall) (Gi OKFfedt üAYAok %1:1) 2-4 mi LIE BK dt yYER NDGESK fed ùA 
Kı AIDA K fı dARI {GB ù 3f (Monimiaceae) Peunus beldus 5 feACNp. (1996 UFePA 
+ù AY +ù Zen! Ag i Fp OfAF OAoff AEE BK dF ya oko! rp KOTEK fofzf 
.(1989 Wren) SK fod UAYEEAAYA IJXN4TNS0-200 mg 
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Chrysanthemum 2 dj I UNNGFUR {5.3 
(1.B) YANBChrysanthemum 2 ا‎ + ALET A+ NAA aff f PIZ 
Chrysanthemum > Lf! + ALET A+ MAAS +UTF (1.8) UNğU 


URE Î UNNgEUR GF النوع‎ 
aldose reductase ù DIMI GeAFiDZA_RIS)S feAû! OAGDNEE BK df 
OAGENE PGA Y DE dZÖBPFK E f DF d} 
TRE SILT 
xanthine oxidase E OA 0 | 
E 
E ي‎ SE morifolium 
2005 LFEPA Hen GQ KSEE dA lf +û! GE d2 
2005 LFEPA Chen xanthine oxidase ùDIMIEBZ! MADZEE DK d2 
2003UÛLee HIV ùûDAtr dz fêREHADZAABIS: FFE BK QZ [ecanthemum 
2005 FERA Toshihiro Y[ DA d3a- hydroxytriterpanoid š fof f PK d2 
2001 UFEPA Hussain LA LF fea ZU ا‎ RPE PK dF d 
nitric oxideù! Oa LA +û! EE d3 feû! FEE DKA) species 
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KAPLNEL e $F 
UDJESPINSRDZ 


paj HMA ffe dHFEPT E .1 

Tris- Dj dkjı dHêinoD! OUSz LGR (wv) ONAZKCLLAZ1.15 % ùNfEAF Y\ zK 
xg Î ùZZ lğndFfNjPOSUKCL % 1.15Asucrose LMZ2O mM I AoA (7.4 =pH)HCI 
Kùùu gf UÛF LISE Yğ aR 3aPDS FF 10 lf 17000 x g ÃÎ ZK5 Fe 10 Lfn500 
LjddB.ı15s uùùhN@GAAAKNEY\ 2A U1995 UHageboom) OJARf I HARADA! ABE 
.yAoA > {j ZANG R KCL 


Hgirl ÜRJE.2 
Ca” +UUÎ NAH I Ze 1 o UÛ1973) Segelen +]RU GDYEQIR Ff KÛez!fedr of 
YfzdZAJPH 7,3) 50 mM HEPESÃEGTA 0,5 mM Î ZA Koi Hf (|| MjDMHGZHBSS Mg 7A 
RPMI 1640 +ù dF! FI YGER BB GY FHORIHNjYIRS DEJO mi/min (8- 10 min) lefPOFK 
Kù|RDID#7 tnepÎ APH 7,4) HEPES 50 mM A276,64 U/ml collagenase | ZAĞodZ 
GĞidIPIf KOU Te WIEPES 50 mM APRMr- 1640 ùhhGedî afë GHEE BEQ GEA 
† ùùüAKDËzÃ50 x g Î ùZAš+edK PO Dfmesh - 100 OF edEGEESE!AT Ft HF 
10° x0.75 KAFA LIOR 5 221G fN(% 90 9 GIP 1D KfEfo Ueda! FEK fod 
Î ùZAùZeedJ+ùTH dËfÃ Uhulti- well dishes Lffzfdpt eedff foEs BR ydJ4! O\ 
APenicilin LPS LHI 100 /mı WFBS) AF Ljj YT d10 ùNCZENRMPI- 1640 
+ùkXAÃ DB7 +ùnepÎ ZAB\bgof Dexamethasone 10 mn Astreptomycin 100mg/ ml 
.+|5pظ30‎ lafpLjr ok fzhRPMI ù!f OT DEO», % 5 ùhhgedFn 
LÃGıhDıydrazineùùf LùdZ100 um DŠK( mı) tne O +h !ç! eed GIP Ku: azA 
+o K feta GenÜegPÛr KokK GPA 


KofFRpNENEHER .3 
Chatterjee) tu ated Gheù Uf LÛ du (feDZfA | OH 2 ld LOKA f UPR f [5a 
250 mM) Sucrose 20 mM) Tris) : OAKEON(6G g/m1) Bf x lj 1 w U1997 LFEPA 


ge | HZ \jdtfMNFPOSDED# lefeo tnepÎ Z/7.2 pH Û5 mM) MgCl, Û2 mM) EGTA 
GeùünÛf yÙÎ zKDKS FÛ5 dl 200 x g Î ZAXKOEOF fFPOA.5 FE 10 Lftl2000 x 
Î ùIZZ.2 pH 200 mM) sucrose U10 mM) KH»PO, DD dÎ ù ZAREKÎ dFFAAAEOE 

«+ Af HOTA! SELF KfeEdtynÛ 25 


I BFHIDEPT GIF-4 

% 0.9 dîd Où oOZYyAOAEED EB + AERF 5 RO LZ KGHe/eENET HAA olf NZ 
û #+edK PùO DZAkcı1 L™o 1.15 LIHHOCDS ùhZz djDKzu PAK zf f OF A (w/v) 
NGL Np.+ZOÎ \QdZ05000 x g I ùZAZù AKO fFUA! |20 LGN29000 x g I ZZ 
LÙdš mm Y Ao Rılf (7.4 pH) Tris acetate DHJZHZ0 mm I ZANG qNROe atl 
(PMSF) phenylmethylsulfonyl fluoride Lj} dZګ00‎ uA ŞARI DH LAšv/v) %20AEDTA 
Y ain DAT LBB len DIYE df yéGaBd AAI KGaA Y fk °DX0 tnepl ZKUDA 

Ode ak LAER LHB,2 mg DEST Bf (1 m1) OZEYF MPAFYR & in vitro 
Aniline hydroxylase : LI dE OGLRfoOKU' az! (2001 UFEPA Yasuna ) U90- 100pM) 

. p-nitrophenol hydroxylase ÛEpoxide hydroxylase UErythromycine demethylaseÛ 


CFEDHEL ff IE 3.5 
fPüUNG 1997ULFEPA Carell) UFDEEA GFocdbif + RHEBT GIF 12U adr oKLHD 
Où oF DXQFEYu' huffy coatA GURLHE BEKA Y1200x ¢ I ZSKp5 LAZ OBFIE 
av of UN AKEANYÎ zK GIPYA (%50 )K BEAGLE FSO qy z fzfu(PBS) OG Af 
phenylmethy1 sulphony1 (0,5 M)ku ST Rif PBS Lğıd> (20 mOsm) 4u BITE Û 
QızNYT aKtUTzÛf FSS FE 5 LGZfPED Lr off GB 2 GP! UPIGZAROEDTA (1mM)Ã 
lady fof YÎ XA OOF I d DX nebl ZA|$p15 lGHZ14000 x g I ZA ated fPOf 

. fREPBS (299 mOsm) ùNMfofA 


RBCs MEDGEL Jf] [EURY .6 


VV Nf 


feùu dedêf KFS I ZAC oD¥ Ov dãif Kfeki !f aAeR +p yAOAZ ZAR YING f 
OI PI yYÙÎ ZAıA GUIS fp K. °4 tnepl ZA Ep 10 lgt2000 x g I ZA@+ed¥R fj 
Où 5hymolysate Û ûf RUN) GHEK.NaC!1 yAOAZH0.9 ùLhK fed2 BZA, { ofdt Geda 
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GEGEN pLkAemogramme Uf KfeTadAb ) 1963 UFePA Dodge ) Kfoted} 2 EZ 
+NINYE R Û ateddî Ff 


7 


Ya | UIUFHASAFEL FEO: 1 


U. vulgaris Û. fuscatum DAA |j INGE {Ib e 1. FNFANME1.1 


„(in vivo) H. cheirifolia 
+ù ZÃdîd XBR ogK zù IEA Û( +ZÃBOXH! 6 ) Lften!f LANES +FenRF IRihfrEZD 
Silymarin LZ5 mg/kg ùhK ge ¥ nAdENE# ã PH ZAQOkDMSO Î ZXET RF FNAT 
(û d4100 Ü200 Ü300 Ü400 mg/kg) ùùhyMAdغ‎ OBK EZ Giğں(1‎ 979 ULFEPARavi ) 
ZÎ 48 fzhNK BZDY! cêt zen alfa f fegf KokK HDDAGISE BK dt LAHEH AIA 
MDA ùù!f LÙZ lalzdËTBARSù!f K[ ŞA. GE] KoKCCL, LID.25 mi/Kg ùh@jp LAZ 
. (1979) LfePAoOhkawa +|]®O 5 A LftEN! RN jEEEHD 


In vitro NORSAFEL EEO; fuscatum 1 IMBEFT Ib E FNEPNME2.1 


(in vitro) OgÎEYa | Ul] UGHEENHE1.2.1 
Fe””/ ascorbate !RME1.2.1 
Ferrous Lı dyù# GnÃ Ö5Fe*/ ascorbate DELS Bf > LijidBb BIZ +Û Ku 2o 
yù#! (10 - 500 ug /ml ) ağfoK2 BIIARPR Tris-HC1Aascorbic acid Aammonium sulfate 
+ù (ABI Hf K GPdFADDmMSO ù!f OStHBNZ. cheirifolia ÛC. vulgaris ÛC. fuscatum LD 
Ohkawa +ù| ®U! G|ATBARSùùY x ZE GRPEpLENA Lr off fA ( 0.5 - 10 ug/ml) 
.(1979) LFEPA 


CCL, /NADPH !fZ1.2.1 
NADP : KÛ nAÃ Où5( 1.5 mg protein ) Où e Aen LARGE: Nd Bb ZF + U dok 


!IOp15 OAL ofA CCL, AGlucose 6-Phosphotase (hlucose 6-phosphote dehydrogenaseU 
LÙd#0.5 - 10 ug/mI)AO10 - 500 ug /m1) OAGIE BK dBgjerçfh D3 +ne6l ZZ 
. (1979) LFEPAOhkawa ù! fATBARS ù'f BIKAT plAkidf Ytedf 
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ã REEF UEL FEOL.2.1 
(Luminescence) iE TS GUIGO2 ° o41ã PPE UE1.2.2.1 

KI HPdjÃ xanthin Lı dE Lr ok MZ QÛluminoı ùf pûnÃ ÖB! lEdZD”» ef OAS 
Qı AKU’ 2oAÃ LRP ldZuminol ùf yO v /v ) % 1 DMSO OB! Hbš0- sum) +fAAGI Hf 
+ dGOFAMKLHAA K1988) Gryglewski ÃARoback +| ®U! fA xanthin oxidase +E BO 2 
> PIKEp.Y nAdFNE+ (100 U/m1) SODù!f fA Ûš K5 lz DZ7 tnepI ZA KEE 
MicroluMot , LB 96P , P , ECa , EG Berthold , +ù dFOHZENdE!tOoG] f YER MAGAHZ 

.100 % ENB + GOK REA Wildbad , Germany 


(Deoxyribose) OH Hla FFURFe UE2.2.2.1 
deoxyribose Uf OH°ù!f oR kk UFenton KÛZELHXOUG OH°û!f eR GAS 
deoxyribose YAZ HK YZEY fJ f UOC CER) 1 NB. TBAÙÛ f nA CS AOZHZd OS 
( 2.5- 50 uM ) Ld RABIBf YtedjegeKET olf .532 nm AZ Bld LARA !RYIPS 
1 ZA off Cz Ozn2d N+ rutin Û f CZ . 1 mا¡‎ CFE Doh 2 mM) DMSO OD! HZ 
+t Lf YÙÎ oR (1989) LFEPA Halliwell +|RUO FA LAFZZ 2 THS+ZG lz D37 +n 

Zt acer KoK¥ #OdYzMdeoxyribose ù!f yfAe! 1 XE‏ آ: 
Ao, = A,_x 100 = deoxyribose Uf ye! (%) UONDZHAE! Roll‏ 
Ao‏ 
NPS ¢ QZ A,‏ . 
.aBpÛf Kok\GEFHSU f GZ A,‏ 


(1 dtEEON§ndEDPPH’ o||ã FFE UE3.2.2.1 
laùî U +ùFDAf BG ioK Où SDPPH° ekq!f I EA2001) LFEPA Hirono +|®O K oz 
LZ o GAfRhakzAÃ 515 nm ÛZ tê leA[ f f KE (1-10 uM) tA KGPADZ 
ù! emf A Û : ù! AYT o Özn@dFNI# isoquercetinù!f fA . 1 am a Û YzHf 
: ù! fA) DPPH° 


A= Aı_x 100 
Ao 


. NEY +O GF QZ A. 
. ap Kok GF E A 
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DEH IAF (8.2.1 
FeCl, ùù!f DZ Öi Rf yZGY PAZ !f 1 AAGIHf YtedFLA¥0.3 - 10 uM) 2 G5 
41984 ULFeùûPAFanas'ev) 562 nm Î ZAX Gq df BIR (aAGifo!f 1 HBA ferrozine ùA 
+ D+ GF AF U PIEIBAEAH T HIR 5. Oen@dFNFE kaempferolù f GEA 
A-A, x 100 =( %) YX Fpl 


Ao 
. NBS + GF QZ A. 
apr Kok\GGEIE Gf OZ A, 
gr EEüIEHE 
aBPgHFPR oL Haz jlgFynÛ . s.D. +Kfeakdt üA U HAŠENFE KnafD 
«LEY ybDKGEPIR qIK O Hdf LHPHTEEZ Li LAGAEYNÛ ÜStudent' t 


l GF Dr vivo Hafle DEIPRZEDBZ fuscatum I [MEE { BI FNEERE.2 
INH o|fl FTICNRMPNjNH iz |€ 


:KAPUREL FDIPIF 
Où 5EhbgofA CGA Gh! GK FEA+ Sek E G41 50-170 g) Wistar LON eNRK|RD 
«(ZE 12) DRbHA CE Û LHHIEEHXK fOSGK ok+ EEA lefeo!f LHF Gp! RênK2 ÃeU 


RMPNjNH oGn vivo NfjfNRZFEKEfle d1 .2 

+ ZAQQONj +ZAQOE K aff t o U ZARNSH! 6) KAONHED !oL fen! KZBA 
tùllphkMPAINH Lıd¥zhır +ZACRQE LfEn KIZ AAO Gf GhHOK REA NAT 
K pe Gıdãnbl2000 UFEPA Mookan) %15 lGHAG@HS50 mg/KgGIJNE ) + YE] Kok 
BEM plfN25s mg/Kg YfedAprgdFT ff ORFAF 2AGf i Rsilymarin ùhROrıı +4ZAQînl 
Kpe ORf ObvIt ZARE GARMPAINH LAXHNKIp D42001 ULFEPA Ravi) GS 15 
.RMPAINH Lj dJ4NBGKeKYIpGAES1 5 BBEDLGNZ200 mg/Kg) OAGE DK dB dZ 
i ÃACî AboBZyÃoZAZHYAZOüNORZ 2 nÛ GeAFf ala EEA ã eK! Senff + Ei jo 

. feff ynÛ ff KDXZARS 
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isoniazid HNSNHEL Jefle Dn vivo HufipHRZFEKEfle 2.2 
Û dF AENFOTE 1 +ùZAROEK aff! 5 KZAMNZ BI !qGATZ Lfen!Y yaEAKNZ 
Où oOFyAOAK NK GI ZAZAU jRINjK Ge ¥aA f Gd fof K1 +ZAQO}A ıı + ZARO} 
DAY LPÃLHš00 mg/kgùhytzÃcğujÃ rv +zÃGUEK Gko Ke dğFDONAAKE SH 
300 ) lfPùügj¥dicêt Zenhytfa!f HEEB Gi fof R CEE UAREOAGISE DK dk 


acetylhydrazideAÃ (HD sulfate) hydrazine sulfate L} d42004 ULFeUPA Victoria) (mg/Kg 


.1 EES KfeEdjA! nê Lj KGJef ynÛ ZF 24 Ü6 fNK GED! JRK. (AcHD) 


KFDFNGEL PES. 2 

U' A (TBARS) +OTI FAQ KS FO LF + RYZAR HU afKLHJD 
1.1.3.3- Q Qf YR B41979) LFEPA Ohkawa +|]FO | AFG Thiobarbituric 
.tetraethoxypropane 

aspartate Ã (ALT) alanine amino transferase l@BIZAMAE HEF 1 AZ KfoTAZ G! 
.kitù f KG PTAVGER B(ALP) alkaline phosphatase A (AST) amino transferase 

YZEGKUGEH20: YER Bf1974) Aebi +I®U HA(CAT) catalaseùf OGLE PIZ ° 
.+|o YEN HHFH>O, LBZ uM LF catalaseù'f UDA az&R 

Flohé +ù | ®U! GI|A(Mn SOD) AÃ(CuZn SOD) Superoxide dismutase OGLE PIZ 
550 Î ùZZB|KORfA( o“) 1G fAhs BEYAR !f yfefPFf LHXOEj(1984) OhingA 
+Û ù ZAC IBAgoAF YT oR Lfehmg y4! UoAGOELLF OG LFeklm 
. oer) 1f yfePU LBZ 50 OR + cB! BAF 

Ldã mı OOS5GAJXz f ÛPR f DXUQ-10)A(UQ-9) ubiquinol ùf LISE OR 
YyAG YAGDNByH R Nzù f Kok GBF! [FOF 2 gKI ated POF fe Uexaneù!f 
UQ-10, UQ- SYR AHPLC ùIBK GFF HNjLJOKDSE mı ORB DbN§70:30v/v) 
C18 HPLC. Column, Supelco, YER N{1986 ULÃePALang) afjRf ynÜ Li Gf 


.Bellefond, P.A. 


Î MFISIEAL U PRBDI3.2 
.(1959) Ellman +| PO fA @OHADAT FHF > ljdaBosH LAKADY x= ONC ° 
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BurkÃ Lawerence +ù | ®U! GI] jO |KIRKGPx) glutathione peroxidase BMDUTLj 
f @f uM ù!GMEoOAf LE aA YZElGGEcumen hydroperoxide YG B(1976) 
. Lj eR LHng YH! HIpYUP A +ddtcsH ù!6 
. f POUOFELIMROF yGER Gf1951) LFEPA Lowry +R A Ljiep aK 


NEL RIEAN r vitro C. fuscatum DAANGERHOHSAEL FEE FNEFEFUE.3 
hydrazine o JGR 


adi PÛf Kù okt ù îÃĞI Hf K Gi HPAEEb ù Hf KÛezIf Kn!ÃZz RPI ù!f +R fe 
Où5LjefeGNEE SEF KOR fA U 0.1 OREBlLPDbho10 uM) DMSOU!BBHBIZ10-50 uM) 
tùdal KZ 10 LGNZYAOIOELN o URENRÎ 1FHKEEbNZ1 00 uM) hydrazine sulfate l@A( 
.¥NAQdFNB# (4uM) silymarinù f KOR fA+|oü!f K feed 
(10 uM) RMPùÛ!Eb HEF GIP! Kr!AZ KfpAABI DIGIRÎ yzgf KEfep ¥ aR 1p: 
|| aK (2003ULFeüPARaucy) % 0.1 ObInjPD DMSO OBtHb¥50 mM) INHù!BAD 
PùKUZOÎ 24 +OAQE5 2zf K(0.5-50 uM) ağeMK ALE 2 Gr A!n!EAdEFS NAT 
. Western blot YOR GG PqYIpYEHKA > djRf YAOZZAGIP! 


 RFOIIEL PE. 3 
NEL URHGTBARS ojf2 J51.2.3 
LjePAÃ Ohkawa +] PUNK ù dZdjÃ + hqÃdê NATA NET LH! + iiAR +Û Kap 
yI& (BPS) 1 mıùhyBÙ IA GIP! YÎ zKUBIABIS+ HD) +|B!f KüdadFt del O5U1979) 
U ùd#LÛ>o % Ö5TBA 0.5 % LÈlۍš5o‎ u AKBHRf yNÛ DMSO 10 % Llš00 u LùMD 
532 nm Î ZZA|KGEIRf FA °Dš0 | ZA|ğ30 lefd Lj oKDEpH 3,5) (v/v) ONA] PF 


TBARS/ mg protein. \FHEH LZ aa Spectra MAX Plus 190 microplate reader I ZZ 


(LDH) Lactate dehydrogenase O|Ef fet 2 J52.2.3 
J A340 nmi ZAADH ù! U +O ZAG GAXlZDH ùf YA K3 fIZ OIE 
.(1978 ULFePAMoldeeus) Ozcedf 
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(SDH) succinic dehydrogenase o|FUR d& J53.2.3 
2 UTAH YG B41978) LFePA Bergmeyer +|@O FA GEXIKDHÛ J UGLEDp 
+ ROR 


RufiEl URE HFN! A PDZ2.3 
SpectraMAX YR BS APZAFN96 ùhssTùAÃGRù HA csHù!f LIX leEdlHdD 
Î ZARE (1985) LREPAA1in +|RO GAGsTù!f fp. plus 190 microplate reader 
-) CioRzd Hé zd RAUF fHNj AXE dbosHù f yd HEK! tie! gYZGK \OEECDNB 
ùf pَnÃ Ö5! SLÛF 1| RUF T AREF csH ùf x A.340 nm AZ B|S(YZE EESH 
Ur1l1man) NATH I IqGFEAFEH KDA .Ellman (5,5-dithiobis-2-nitrobenzoic) 2 T@AGR 
fHNjLZ eA (1985 UMannervickA Carlberg) +| ®U FAGRù!f OGLIeEdK A X1 959 
NADPH Ll nm Lf +Û yIEIFUGIY LZ alzklfoÃ y+) 1 AP mU/ mg protein ùNSFL 
.(tlpYF O5 


gr eEülEHE 
UStudent' t aBPQLPPR çS Ad¥ MIFA yNUÛA .s.D. ± KdE\FE KnafD 
in vitro KEfEEDYT WEL FE yiDKIEPR IKE AA LRH Ll ynUA 
Lften † üA ABF YefedtLHXKfeatdt ûA FREI LZ ald 
UF 1!EadDHHA KfeTAdF IRN SE! OAGIPE BK dDZEFAF YT LH Ko 
† © Arp - Aç/ Arı - Ac x 100 


NEY BY: Ac Ulf BY: Ag UHD BF: Arup 
in vitro paNENEE FINFAN HOFNSAFL PPOFFE4 


Î dt | ÜEpÜNg ÜEüxşEFSOEI .4 
(Hanasatech, Clark- 1 ard Ger Ûr I ZAGGEZF Öğî +Û أ‎ urf 0 yEdFHOKLFA2 
LAD d3 mg/ ml I adRANES DLHDDLL 05: OOF! fenky+# KONIG ® ADP) 
|| ürf çegÃĞ H4§f DHGELHZ000 uLùND%5 tna6Î HA|$p1 eteEPÛ KokY+ad 
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2ù 4 eRUf x> EhuaDpPù!f + hPfp3 eKfBD (22K3f) AE! r qeA5o,ù!f 
.KORIELAGADJIATP I !qADPù!f yAOK 
a paNNi dEHR dO 

pyruvate/malate +B? MBIenRf 5 Oj U AzddDDen2dEYNRE rotenone ù f +enff RIYE 5 
22RUf ONKYEEd2AS. ADPù!f LHZooum 2 Gr St !AfF O ff a0 5 üU Ã. (10 ı1) 
.NFIEBALFeKYE AZ (AzdFUGT1) 

v Njrı - I1 U EERAR dg 
LÙdzo mm yùûdš>Xî 4f DD dLj dz000 „1 ù eûAFARONFE S5 BAELHZ mg/ml Lj o5 
.2atup Od +A || rf Û YEAYT od succinate! L0 mM 2 Gf A rotenoneù!f 
.+ùdPFÎ ù!q2 Gî KADPù!f Lš00 um MBG Û 44f OGL a5 3 üufjKEyYnÛ 
antimycin A L}dZuM Amalonateù!f L}IZ0 mM 2 GF ŠATP Î !QADPù!f 1¥ yYAOKYIA 
Uleampferol :4 k Û GE HHDA MSG : (sc2) 1 GHABIRf YtedFADuı AzdDIRRk FN) 
UhkeXA ıı AzdDZened NRE antimycin LISE 2 Gr A.42KJf x GA Ûapigenin :ch I 
N, N, N', N'tetramethyl-p-Ùùùf LùîdZ mMÃ ascorbateù ùf LğîdZmm AF Dııı fù |zdË 
Î ù ZK foetPÛ 1 Gengti Aoff 3a dFUTIGyNÛ 2 Gî K(TMPD) phenylenediamin 
KfeTAQFEIHNjKT op. (1994 UFEPCARustin) AzdX4! OZAL AIDIEK! BA5 30 nm + EXNZ 
:OOZ} ZA) 
nM O»/ min/mg protein :Q Aff Yfedf- 
42K3f/3 2AOf :RCR - 
3K36} DEdFozùf 2 2O LANR dtADPù!f +RuLj P/O - 


I FR FFF ji52.4 
(1982 LÃA@UPAEmauset) rhodamine 123 +ù dGgdA ZAG GOZ Of x> LED 
1,8 ml ÖÛ50,5 me/m1) ARAN Kl’ o OAR T A27 A503 nm +E KGAQEÎ ZZ 
6 uM @0 fzh2 Gî ÖUrhodamine 123 LMB,3 uM Arotenone LIZ um pnA O5UDXGELHZ 
L_I d2ù fe Af Î ù!ç! KEY GEGE 2 Gr KOT ZI f 5 UOfPAK succinate ùf LIZ 

(testosterone, ORBITZ gin \jDZDTIQELGG dFADEG dFIRINj2 Gr R (10° M A10* M) 
.(1998 UBkula chev) hydrocholestanol, cholestanol, progesteron) 

photometer fluorescence Perkin Elmer Life Sciences Wilbad, ain BPP > Gi ğ!f zk 


Germany 
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(swelling) ã paNNHE OT HESSD 2.4 
.540 ım Î UZA BEÎ ZA ÇG AF K fek ZAG 1 RADER Rf Gok BE 

lucrose 250 mM) C DHQFLHZ,S mı ORBj_DED I ZARONANELHZ mg/ml Lj okt ® 

LHSLFEzNDSS +n@e6I ZAuccinate ùf LB mm ùf pûnÃ OA (7.2 pH UkH>PO, 5 mM 

.+fenRf O5YAeT!f yipfeA5U uM) Rotenone OFDHGET !q2 dr TEP 

Lhd mg fpdKlj ot ® +H! 2 AeUIf AZ YT eAAFAROFE Rr Rf Nj LHMGE 

(0,5 ug) Ûris (5 mM)ducrose (150 mM) LM dX4TIQETris DHGJBB| GO 1 AAPL ARNE 
CaCl, 100 uM +r QYdpDZS +n@pI ZZ/7.4 pH Udntimycin L%0,5 ug/ml)Arotenone LBZ 

1998 ULFEUPA Santos) I @ıdABigf ¥ ùtedF! Er qLHS FE 4 fehERr Rf + Afo 5 OK 

.(1999 lompton 


pa a IHIEJNFIEAY HoiriSAFEL FEIEORD 4.4 


ROS AEL JFFEFHS FPOFFe UE1.4.4 
dipheny1l-2- KùI@f aRınf JGR GBRfoK LE FAABISY ted! 1 Ûf efa Lb 
Lþıdšo00 umù! YAGÊY yÃADAF !qaGpPÛr Kok fêd 2 Gr Kt ® (DPPH°) picryl-hydrazyl 
aeRf LF alalFIcs, ùf egAÃ %15 nm Î ZADE G fF OSE pif fA DPPH 

.(1994ÜL FPA HanasatY 988 ULÃEPAÃRobak) DPPH LH™%50 U PI 5 FAQ 


4 معايرة الأكسدة اللبيدية بالميتوكوندريا 
OF nj DhHfEzNKIG’ o A (0,2 mg/ml ) NaCcı ùf LA% 0.9 | ZA@GAAHAKNEK BK f‏ 
Lþdš mıùùhyzêY MNjZ S.5 KES lGd450 uM/ 50uM ) Fe /Fe pûnÃ Ö5! mıl‏ 0% 

5 \QdZfPùRA+ |630 UNDO I HAZEY WPAZF| SDFBA %1 LH4,5 ml ATCA 
Lahouel) .TBARS nM/ mg protein NFO Rf LZ 2ùlz5Û30 ım Î ùÙZAZXOF BIOS KD 
„(2004 LFEPA 
KfeBPÛr + Gong (1951 ÜLowry) +]RU! AT aû LHe YT oA 
.D>5 +nepl ZA RAAANE 
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0 SIEPRUGINjIGODG.4.4 
Yfeù PqI ù ZAK ZGsuccinateù ù f 48E qED@OHAKNBO, ef GK apf NC 
.(1990 ULFEPA Chatterjee) 560 nm I ZAG@l!BNBTÛù !f 
د ا‎ 
LEY yYdOKYAE HEPR ùNK DA! FEY Jj AOcR ùf KO AdKIgAp 
.Dunett CFA (ANOVA) 


1 BYE 2 |NAHFEQIFFEAN HOFNSAFL JEM] INFEGFEL {e OFFS 
المعالجة الحيوانية‎ 
UTI Î ùZZ. fuscatum OARS DK dBi vivo OUR aff AT a ynÛ 

UKEĞDÞ \fZSKS400 mg/kg AD00 mg/kgùNB¥ 5 RO LF Kfte Lftentf LFBOKeEAAHNE 
U ùzhKùlp .+ Ff ynÛ 0.5 mM/Kg (DAS) Dially! sufide ùhğ PH ZÃRNX eA 
UL JeüPAÃ Young) CES QM dZES150 mg/kg BRfp!ZeNNRMPAINH LAXS4NYMEAQE 

GE] Kok 25 mg/kg YfEQdA8-MC) 3-methylcholanthrene OeakNFU’ eodFL]o .(1996 
+2 16 Lf ften!f BET KYA! yrpatPÛf SED 


Aniline hydroyilase SIEPRDIS 
FA anilineù f LHARGQFp-aminophenol laadz AGEEUEI(640 nm) CIDP LG 4 
.nM/min/ mg proteinÛ HOGI fHNjLFERA .(1966) SatoAImai !|@O 


(PNP-H) Paranitro phenol hydroxylation Md 2.5 
ù!f AKRE ® CYP2E1Ù yd$-nitro phenol +PZEfNjl ZAZEY HNDEE 
4- JY¥TKLHXHOYj|| !AÃ (1994) A1lisÃ Robinson +| RU! fA DEACEDNBOPNP-H) 
YfHKK FAAS Hf AFBin vitro KEfefDZpUBD480 nm I EA KEXOFE Lge] f BE. nitrocatechol 
. Cend NR Dasù!f gES.trenRf 2 AebAÃ YPfESÛ i Hf acetonitrilülf Ö5 


(ERDM) Erythromycine demethylase AGF 3.5 


Kf dABIHf 5 K.(1953) Nash +|RUO FA NEE GAGE x= GheRDM ù! AAKEZ 
alat .+fenRf 2 ÃeLÃ JPESÛ T Hf YAGI LOGS Hb FEI BEC virro ¥ BR +E: 
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Onda troleandomycinÙ hK e Aer ydZA . nM/min/ mg proteinÛ NOG NILE 
(UV/Vis Shimadzu 16001) 2 Od} ZA EXIF Ge] 1f HEA Û 


Western BlotO|EUI]JE 4.5 
1_j Aeù Hp Lj dAug KDZ SR Western blot yÛ dGKY 2d nb U jedf jRNJK OED 
fzhaitrocellulose + DA SDS- polyacrylamide gel electrophresis LAZ.5 % ùhNOHeA2HDFE 
DIQE SGDZE fehaat CYP3A4 ADat CYP2E1 Ù! L&E dholyclonal antibody yOlXBIFr OK 
horse radish peroxidase UND PRQ} goat anti rabbit antibody (Gentest) YOLU OK. Tris-saline 
Chemiluminescence Western- UÛ hj u @oK ENB hr f ENUÛEBT لاح‎ K OE@çf PTKA 


. Blotting Detection System Kit 


(EH) Epoxide hydrolase UF dAPRDZS 
trans-stilbene oxide YMZd2ZD IMJ IA Xl Epoxide hydrolase Û f UQLE JE e 
.)194 lBjedanesA Bradfield) 229 nm | ZÊ EPI(TSO) 
-RMP HNH ¥: OGL ZZFEEEGONKeAeFNE OG IDI! PDH F1 eff HNL a5 
100 x FN OF- RMP HNH BF/tIGFf OF 
gr E EüIEHE 


Student t @BPQHPPR oF Adz frlafIEynÜÛAÃ.s.D. U HAŠBIFEH KnafD 
LE yok KC Ad LIBRE Lindl ynÛ Û 
RUNNFEHEL JE FiFS 
OFDGEL JFI Î 2 |NHF! A PITDEaY 1.6 
(GR) glutathione reductase O|EOd ° 
LÛ dYEHOÎ B(1976 UkosalkiA Bayoumi) UUÛ! ÛIA Geù daf KÛ REGNGLEMD 
آَ‎ IQNADPH (û 4T1 HF A3 1q Gq aj U Pf! UNOcLÛF edi ofA UhymolysateÙ J 


yù#! NADPH LZ ım lA 4TERKlGOAf LB ® .U/g Hb ùNSGU fHNjLZ fold INA DP 
.D}#7 | ZA|)6 
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(GST) glutathione S- transferase IEA ° 
100 uM AÃ(CDNB) YER 41974 UL ÃePAÃ Habig)ù! fA BAÛF FNOGLE GLH 
5,5' dithiobis-2-Lþı dš umùÙù NLPù Rd SÛ IÛF +E EoAf Ek! D Ulymolysate ùf LD} 
.DZ7 | ZA|61 Y#! (CDNB) nitrobenzoic 


(GSH-px) glutathione peroxidase O|FEUR dE ° 
glutathione ùù f @ÃUU' O O5cumen hydroperoxideù ! BL AŠCADY Lû DUG HNjppo 
Ld um LAR +Û + Bü!f BEILF + NE +A oAENE 2B gAÃ .NADPHÙfÃ reductase 

.(1967 WWalentineAPaglia) DZ7 +N26I ZA|$p Y#! NADPH 


(G6PD) glucose 6 phosphate dehydrogenase @|EUR if e 
(1986 Brigelius) 1|@O FA Xl lucose 6 phosphate dehydrogenaseÛ f UGIFAKNZ 


(SOD) superoxide dismutase O]EUR dE ° 
Î AFG hymolysateùf LÞŠO uLÃ RAN SOD Kit YER GBSAÛF FNOCTLPEKAE 
B|A°DZ +nepÎ ZASoDù!f HG fANsormazan ùf YETKOMKLZ alzk ORF +4 EOE! | POF 
.(1984 ULFEPA Gonzales) LjADARKIEE YH! oA OGL fj 


(CAT) catalaseO|EUf dad ° 
YGAE [LJ tj +E yf: ù! ¥ azz UCNS + diê FFU NE 
H2O» ù! || Fk ynÛ +IAOAE GALS 1E GPK EZ UG oAA .aUf yu Hof 
(1974 hebi) U/mg protein on: OGL fFNjLFESA. 7 pH AD25 nep ZA1uM/ min) 
.hymolysateù f LMZ0 „1 || RO5ÜÛOR dZ 


NOAEYa | USIF ° 
.(1987 UGavrilov) !|@O fAhymolysate Lf LIS0O uL UNMDAûI!Î Z JE <o 


: CEDEL FI IEF HUNT DEP ° 


(1990 ULFAEPA Levine)ù! FA (0.05mg) O EJ j LAKE AehnyaAleg!f 2 LHD 
.nmol carbonyl/ mg proteinÛ NAKE LZ aRA. 2.4 dinitrophenyl hydrazine YR د6‎ 
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DEDGEL Ff IKFEHEYA |UEDSANKD olFt Fi ° 
Gù nA Ob5ferrocytochrome cI lQferricytochrome cù!f yfePqÎ ZA lenRff jHNjIOUHIEZO 
Lhaye.5 lT Û ùZKfedf KFS LJ ok. G fA GfeKIjRfeKS eS! Rf où !f 
aÃÛ+ADK Dj dDZr Š Rı!f OG Af MIQtyYAOAEG A O5DBZ7 +nepI ZK REAGRF 
ml ûûNYfRuQE I AĞIR Y+odk fFEAFerrocytochrome C LI20 uM DZOI HfA (PBBG) 
lf ¥DE  Orn2dFNF+ soDùf 2 Cî SL off yA Û EEE FfeRDMSOù!f LAD.7 
.)15 UDormandy) 550 nm Î BDakBSerrocytochrome cû!f 
gr Ei EHFE 


aFPqGEPR qi dz ilgAAFynÛ . s.D. +Kfead¥ üA J HASSE KnafD 
. LE yboKIGEPIR KG Kaf LHPHTEEZ LILAGAEYNÛ ÜStudent' t 


iE qj PF? 


1 3U IEFNI.7 
AQF Lften!î FEDA GA1 5 RMP AINHLIYHN BAQE LfFEN!f fEEDKCNEPR f 
C. fuscatum ÙÙù! OAGÛ RIE PEU dA (25 mg/Kg) silymarin ùÙùf LÙùğdyÛù+N) 
DIJI Ny zd LYCRA L/AE0 % URES JOS KK! o tia LW #1 fefDZ00 mg/Kg) 
azù+ .( 2000İLÃEPA Diwan) LEY A LAKE LAX4hNGenÛ KZ DOG Af 
LENS yfpfENE00 mg/Ke)LJefERNIYS UA LjefefijEd BAQE Lften!f FEDA = 4j 
.KêOۃ#‎ 2 BKZ N Lj KfOtERf 18 6 2 +ZE 24A16 


Î QHIFEEND.7 
(50 mg/Kg) RMPAÃINH ùù!Gbù OZQELHZ 5 DEBI Lj 1 fefDEEHf KC KIPD 
Ã glutaraldehyde 2 „ù ù!EKacBÃıefî A f f Hf LBD GIHOG Hb ypY4T OES 
transmission YUĞGKK GR KzU PA propylene oxide epoxy resineù BK a DYAGF 
CI SEE! K FPEUT f +ù PIX JG +Acdteanf yACERRORA. (TEM) electron microscopy 
ADOAeR!qOGEbenzidine indophenol yd] fedf Rpt IDF YZEY YER MHI Hj 
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5 U@O GIA oO HEB IIA + KiioOR chromagenU¥# (TMB) tetra methyl benzidine 


.)0 WoznanskyAÃ Thomas) 
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ا ا 
Ya | UIUHEAAEL FECL 1‏ 
H. cheirifoliaNğ. fuscatum DBA|IHINFEEEL JFT Ce EE FNEFUE1.1‏ 
DERUŞENjjccı, odfle DEIBIENDPZIEDBZ vulgarisNj‏ . 


جدول (2.8): الأثر الوقائي لكل من C. fusca un‏ و H. cheirifolia‏ و C. vulgaris‏ علىالسمية الحادة (MD4۸)‏ 
بالجرذان المحرضة با٣٣‏ 


3.2+±22,68 | **2.9+22,62 | **2.7±22,6 | *3.68±40,8 | **4.62 2,68 0.92+8,26 


2ES **1. 8+22 | *5.944,12 4.7±50,2 | **4.5±62,68 0.92+8,26 | H. cheirifolia 
DD *8.1±90,7 4.8±70,8 4.1+±63,7 | **4.5±62,68 0.92+8,26 


(a): MDA= nM/100 mg protein 
n= 6+#SD; P*<0.05; P**<0.01 
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—._  -C. fuscatum 


H. cheirifo lia 


SE A C.vulgaris 


(mg/ KgZAKÖ êt 


التثبیط (%) ا٤٥‏ 


LjEn!B(MDA) Go! {4Zf I EA. vulgaris AH. cheirifoloia AC. fuscatum LIX 2D (G.B) A} 
CCl,û Mur 2odF 


CC14-sample/CC14-contröle x100 :t XRF 1ol 
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LhAKEMO fPH. cheirifolia UC. fuscatum LDE#E NRf2.B) YAEN!EBLAFNENFEI O!fK 
+ùZent 200 mg/Kg +ùzentf Kot ® Lftenf 48 CCL, ù! U’ aod pG'f OZ YzRf 
Qı fe fe fS(74-83 %) GFA ÛZSH. cheirifolia KFDEULC. fiuscatum ù! + RDLEBD SBR f 
(Go @ O5K dE fPC. vulgaris NH feff INFE] OfodE. (200-400 mg/Kg) aeRf 
(3.8) JFT AF RN) 


< HXDAY H. cheirifolia U. vulgaris . fuscatum DAA || INFPGET Ub C2.1 
Kip INÊ aE 
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wm C. vulgaris 
| w H. cheirifolia 
E m C. fuscatum 


الترکیز (١۳/وں)‏ 


التثبيط (4%) 


C. vulgaris 
H. cheirifolia 
m C. fuscatum 


20 0 20 40 60 الثيط (%) مع‎ 
Kl | ZZC. vulgaris AH. cheirfoliaAC. fuscatum LDH! OAGIpE BK dtoD(4.B) {1 


(b4.B) Fe ”/ascorbate! fij +A CBI A (a 4.B) CCL,/NADPH I fij +A 
100 x U eodteg - CEL IF BL :UNDZHAE! Roll 
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التركيز (١"۳/وس)‏ 


Rin 1 ùAZAÙ fegf KùoKK GHDZYAGIG KG BKE dBAFAF yzgf NEE o5fz 
fed $ + Did KO fifoKU' azn Ae! ALF 2 EEABAK LDEIHIORS 1f tad 
Fe””/ascorbate CBLMBBOAQE! BIHAR +Û! UUOXIZ5K ODE. fuscatum CPL fo. OFAF Yztf 
Î ùf yAuT Af ¥ Od (0-200 ug/m1) Î f HF = ljdFfU' ez GAZ (18-46 %) LF fPODZ 
ã FDOAGI E BK dF fHNjMRST feff INH PNKLSD I A400 g/m EO@% 69) 
FEAF ûXF apt ù® cCl, /NADPH CBIDPOAEK Fe KerSBZROLEBD UC + ER f 
.((4.B) JT U3.B) YAN) 200 ug/m1 akeRf LIFCNY71-80 %)ùM 


C. fuscatum L}¥!AezdE RiûrNSAFEL JEFEEIYa | Ul UEENAIEL FEO. 1 


o”. Hla PPYEFe UE1.3.1 

4 

82م 100 

_- 83 
3 80 
3 60 
| 40 

9 

20 


O 
O1 
کے‎ 
N 
WN 
ظط‎ 
O1 


)۷M( الترکیز‎ 


luminol aBP{C. fuscatum LH¥!Ãezdp! BhABinf K Gedo, ùDZak a Û :(5.B) dA} 
۸0-41۸0100 +: ( الل‎ 

0,743=A0 

1 = امتصاصية المادة تحت الإختبار 

n =3 ±+ SD; P*<0.05; P**<0.01 


SOD : FNP 
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2 FHéGÃu ÛÇaqU' Rböxanthinù Ãluminolù!f LIJ Î !Qxanthin oxidaseù f +E QAB 
KùokY ùzedbzî Ûr legf tur f lG 2 kz +z! dh30 U/mı) soDù!f av oh 
INST d 1m LIÊUlg62 #UNKUNMEp! FEES + dg AFAT feûf NOGA . arif 
+ jü u !f leGÛ OMKYEEMFe RA. sc2ù! +ROMEBBIER çt Zzent 2um HZ 83 % I !qyztf 
o2 ùùDZ2ùî Û yzHf a OSGI um AZ 82 % ÎÛ ZT d2. LAFfhağeRî EN 
.(4-5 uM) LIEZ 
DPPH° NpH° DEA ||ã FFUEFe UE2.3.1 


83 
—4_P7 
«rutin 


التثبيط (%) 


الترکیز (۷1) 50 25 10 5 2,5 
شكل (6.8) الأسر الجذري ل 01° بالمركبات الفلافونيدية المعزولة من uاىءءيت/ ٣.‏ مقارنة بالمناںإ 
)إختبlر (deoxyribose‏ 
التثبيط )%( Ao-A1/Aox<100‏ 
0,743=Ao‏ 
,۸ = اإمتصاصية المادة تحت الإختبار 
n =3 ±SD; P*<0.05; P**<0.01‏ 
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___-4 

— e 

—g— isoquercetin 
C3 


e‏ ك 


)%( اانثبيط‎ 
O1 
O 


الترکیز (Mن])‏ 10 5 2,5 1 


isoquercetinù!BBlAIL. fuscatum LA¥!Aezdf! ABI Af K Ged ahDPPH° ak! A U YyzHf (7.B) 41 
Ao-A1/Aox<100 (%) OE 
0,602=A 


atifî Kok Gf f = A; 


NST ESDP EUS PFP O0 


OH’ HF PFUEEFe UE- 
D@fÖÎ Bf deoxyribose YfAeDIA DLFelzbFenton CELBRECHA OG A4AeGIIF ef NB 
fHNjE Gif NZERKfpP7Y ted KFRY6.B) YETI OI AA .532 nm Û ZA f dF U PIE 
Î ùZÃ2 % aA deoxyribose yfle UEDZ o (2.5-50 uM) Î akeff YEQ AZ am! 
Ya |SANA10 um akeRf LHFKINEXNKÜÛzZ5S |o Rpt cENEIGR f sc Geda FDL 
Î a U RBA PIL PAF LHNjAPELIDK 3j . (rutin) Ozned NDZ Û Yzgf || !HU 


.25 uM ageRf EM» 


DPPH oj||ã FPFEfe UE 
aT G AF RINjU PHEEEAĞı15 nm Î AĞA DppH° ù! th! lA f f FOE 
2T Kfp114 Yad KBY7.B) YETIES T PONE KfFDEA Û anî a Ûf +d G2 
tùzen šùj|oAs um aùğeRf LAKfDPPH°2k! (50 % 9 fA Cûz5a ÛD ® YzHf fj 
OFF LHL Rf sc2Y+tedfDpPPH°ekq! A Uf 2R O5N}ZA (65 %) 10 uM AZ +R f 

sSC3¥+edFI ZZERZA Û(50 %) jafp Ok |od 10 uM afeRf LHXOUFjIDPPH° Rf 
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5 lo P(isoquercitrin) OznadY ted NDGA HF feff Kok ageRf yYGdFHZ JN QoK 
. 1M ae LAO C 
NAS AFL JEH IAF (5.3.1 


النسبةاتلمائوية للتثبيط (%) 


الترکیز (۷) 10 5 1 0,6 0,3 


!lğAXFe”’/ Ferrozine Azd} C. fuscatum LH¥!AezdF! fiABIHf K GRADY Pe eAGf (8.Bi 
(K) kaempferolù!6D 

Ao-Aı/Aox100 : (%) UWRF 

0,169=Ao 

apf KoKEGEYO Gf f = A; 


RV ESP UU TTDI 


Ri |zd XX KS ù RU LE aÃfifo!f LR BAZ HZ PAB KGeAF Lod fi 2G Kb 
BENDS 5 (8.B) YET G[ POR Gf OF U Pj AER 5 ORA Fe”*-ferosine 
Uùz5Š ù|od 0.6 um Ljdfdu PlgztfeK OZ aAgto'f LRH BAZ HZtORSC3 Ytedf 
U Pld s5 % BREp! HBAS |o i Hf yA ağeRf 5 umadefferkÃ o % LF GESGBZEE 
\(GBi# ) i +d yùzEZ +z KÎ ù ZZ zù ğfeRf yr A .ağeRf (GENZ NED 
ıp ik Û7 Ljfeù ad fı hs.B) ¥ETIEB LAF GC 31 fepf HNFEPEA .( +5 ¢ df 
Gùu jA GiBAizSP7 YtedfafD o BARO! LD OBA yzPpKAGIF+TNESR f 
i Rf ¥Y+edk5 |o §A.(63%) 10 uM +E I f (58 %) 0.3 um LAF{hageRf UPENDUREK 
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BıpÃA.0.3 „mL OKieğek AZ URfRf ffe fe fd OBA || ADF > 4_jêmadFFNF afzf 
.OPAF yzdf fHNjö qok 11E YFedtl ARK 
HOAEYA | Ul] UGIPNIFE4.3.1 


mı 0,5 ug/ml 
wı 2,5 ug/ml 
wı 10 ug/ml 


wı sily marin (30 ug/ml) 


التنثبيط (%) 


8d1 isoquercetin 8C1 kaempferol 113 11F E43 


(a) 


wm 0,5 ug/ml 
wm 2,5 ug/ml 
w 10 ug/ml 


االتثبيط (%) 


8d1 isoquercetin 8C1 kaem pferol 113 11F E43 


(b) 


KEAlBin vitro +u Kod! GIZA HU I HA fuscatum L}¥!Ãezd! iit K Ged aD (9.B) q1 
(b O.B) CCl,/ NADPH TEI A (a W.B) Fe” /ascorbate 

Ao-A1/A0x100 : (%) ODE 

1,317=Ao 


atifî Kok Gf Kf = A; 


n = 3 ± SD; P*<0.05; P**<0.01 
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+o dA in viro LfRùuNYf KO HeACHORAOAQAE! BIZ +U! yg aAgf aBPFf Np 
Ljd¥ù !AezdF KG HPdFYyùzZ5K GC RfoKU’ eZNECL,/NADPHAFe” ascorbate  LDLMBD 
LjkPù dF BG Ado Ãa Ü9.B) YET NI PDE 4ThEAHhEEOAE aA C. fiuscatum 
LEADED Û NAO HAGA lh GOL NDIDEER f PPisoquercitrinA sD1 
+ùur eodttù IWAN +Û! (% 70 ) GIĞXMK Û Ù zZSisoquercitrin 3 [O † ® CCL,/NADPH 
ùÛùbùu 2od+ ù EZR +Û Jù rjxXÃ . (2.5-10 ug/mı) YĞiÎNdBU IZ CCL/NADPHùüMD 
52-73 ) jafpüz55 |o T Rf Kk YtedFLHX0.5-10 ug/ml) afOREBOGIONOL}OSFe” /ascorbate 
UKEUI > {j ZA] !R5 oR emffekı1F U13 KGPAFOBKHONA . (a B.BY+T) (% 
L+GZ10 uıg/mı 5 Akağfek || RY OKLFHACCL/NADPH CBIDAE43Y¥Y+edtY GR f GA 
Oi ONE yùzgdf Lal ù PosDı YFedDHDIBLO g/ml LF afeRf ye NDING 2 
.(bÃa Û9.BY#T) Fe” /ascorbateù PKoR dt HIZR +U! 


RoE 
Lap zf LERKGIr} o UG Î lg Û (Ros) leo!f aÃmqf LMHfodFagfeRf bp 
(ikêû rû KÃù ad ÜÛî ABF 5G RÛ UE K GER Uf OSES NIE! AKe i KERÎ 
OSL +Û +en! Kiel! yEAEY GR Û Y UDOEp.+PAPTYA! BAG K GERÛF 
LnÙî +ÛU sS OSGZ RY LEKÎ f ofA Leif JGR fT fF o (Ros) ù!f LDFRFzf U 
U ùdë Î ù!f xanthine [j +nHj ADÖIğRf YETÛF of yzrhJl !BA (1994 Halliwell) (O ) 
Ljîı BÉ ÃD Hbùhoرù!î‎ UB@f KÛGĞ Yo Šfp GE Ü HÊK GES yÜP fA j RÎ 
+HDFdFo».LAZ10 LI%o 2 NB(2006) LFEPA Valko 2GF A!A . (1996 UFEPfA Pietta) 
hydroperoxyla ZÛ ÖÃfëehny OR f WPYETR GOY a KLDPEiHCEE dB 2 a0 LH 
diaminoxidase Û Ù JÛ ù SELF + Ub ù öŞAAAS+ OU ù d3IÛF Dù bzd2L jù ù+cÃ . (H0) 
ù ANE U GidaP + HELA) !f Kf dal redox ùf KfepfHA glucollate oxydaseÃ 
Û Sê Kfj DD Ö1 RfA H0» ùf UMfjOSDEKLT E 4f Yl Ul JA! HiIPK GEA (xenobiotic 
H2O, LPLIR2!G(1989 UWBulteridjeA Halliwel1) peroxidaseù fÃ catalaseù f LIE YP 
yÃùu If NAQdZBVoDZEbNLjT OFoNGpin vivo Kfop dF ara + UG5YE NF O50, ù!f VAG 
aê oH° UTI af dAgfkcuAÃ Fe” LB pûnA Ö5eOP!f NIDA YHOU q hPEA 
f ù[ PKÃR(onH°) aq fHNjAp. (1934 UWeissÃ Harber ) Harber Weiss Fenton KüZ& 
ARF yû || !RIBLDH am Bezf LHI Nj AA Jlj ğen yfêdzOzAL; 
.oH°Ù!GBlePdQEK Çen EBED ORA! + jE KE! ¥ BEE aU) tafedt KfeF dik 
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KG BK df 2ù tù fep BERA zf KECOT |KO Röleo!f eAmf ytTKefg aFAf5 
ARS Hj DU fad EN !Aezd! AABIBf KEEdF fA 1 feff Kok K GHDZAGOS 
Kf fz! (O +Û! YJ»GHA Gur dt yzRf NB(1989) GutteridjeA Halliwell Î ID ® UGREFA 
: OOMZEA! foSLf LtOYAGF 
xanthine YAK GELLF OJKS FO LF (ROS) HOTLY +l 4U YAU yYETKYIGZ 1 
lipooxygenaseA cyclooxygenase protein kinase C Wxidase 
.1 fay BAQE || ADJ - 
.(ROS) OTL + HUF aA! ORA f - 
If +û! fer dF CBI Xb - 
rdf 2 PSU: aod! AR +Û i ZA AGIS KG BK dBZONEf yzdf atef Kb 
C. fuscatum LIY+ O BÉ dAFAK !EOAXMRF HN fioÛ taAAFt SUF LY aff +!KGdFzr 
CCL,/ fEAFe”"/ascorbate LMU | BZAOAQEK fj +A HEKLOIVDED H. cheirifolia A 
1f +HER QC. fuscatum OAGIGE DK da ODI o +KGAYT IBAA fHNjLERA NADPH 
OAGI RIPE BK dFOhk fo I EZ200 ug/mı aeff LAKfN(%80) CCL,/ NADPH CADZ 
NF hînA JDL 1 BZtuU 2zdFK HeAODZEA+ ADS foKLZ fen C. vulgaris! 
f f Kean U’ RzKAZ Kz@f fpK fh +e BPKLF laladmDa ùf KÛfzd> 
KOZ GAZ in vivo KGfeBf Bptkin viro KOfedf LMEFRGES FOF RNjNb .f BK dF 
UcCcl, Ldtfbio +Zen! GEG Pqydp! SAGO KG BK dt LOI atfeMfbdK GAD! 
ùùhKefgıpNIART ozan AZ ff ORS Yzgf FNKEEO fp C. fuscatum NBL ® 
NIALL Û ZZC1, ùf +A LHFo0D4200- 400 mg/kg) H. cheirifoliaK HOA Û200mg/kg 
[PAùûK WEI çt Ago OSK D4 R@z Gr feZLK OBEPC. vulgaris ùhffpdštn!GQF LfEN!f 
jRINjLD Dcc1, ùNMEGIY 12ft fof ED! T F LEN U HK AK PFZTf Wf AT DZ 
J NjREfNA LjÈPÛF KEjep f og .Anad OFA || DAF LINEA GDAKHD2 RY 
in vitro K@Î fedf yüùP Ljdš2002) LFeüPA Barth N dqediTf GdydFizhfo I f 5 45 
LHP afoRf MDVPSOEH OU O |KtENECLAC. vulgaris UR BEOEK He KotSBZ 
LAG f UGAHAb000) LÃePA Diwan aGJAÃ..+ Ff LHP U KbK100 ug/ ml 
Adam) K@Î fe6KaGD . 200 mg/kg ùNHjDLD, ùf Kf U. vulgaris KGHAEODONA 
%10 A C. vulgaris %10) OfRI 3f CIBO DPWistar UU Lffen GHEGNEu(2001 UFEPA 
YÎ fefAÃ + ù SHELAGH! fb! GE UULEAÛY U FP I !qã RDB DIFNA Cassia sanna 
. ASTÃALT KÛfFzd> 
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GAANK dEEEIGEES KEFEDZL. vulgaris Rf OSKHRpKY SAU KfeGUF NAD 
2ù lA +û! GGZIZ5OAGA GI BK dd ODOR C. fuscatum KoTe dHAZBREK 
Öü 5i rpÃ + ù !aHf KÇên!f ÎÛ ZY QIRA FEE OT oD aq!f ORÛF KéC2 BKZ 
H. cheirifolia ùù N rRQÇEPSUÎ f KEE U d24 IB af LHXFEAF aAEDEBAQAEF fefdf 

. CES Op! GUYS FPA Ljok PAKE KT 2p OYA KGEAE! Fezdf 


aff aDEof + RAAANE+G JAF YI Û J afefû +OTIHÎ +d +Û YAY aff d2 KK 
yùu HYZGY HNjaoth UAT HU ten T f Leif 13E f LABAST Rf 0° all YETK 
: 1 BAF aff +ACTEFAR 1f 


O0» + > 0°» 
Cytochrom ox1dase 


. COZ NADPH oxıdase GÛnA O5! pK GaSe yTIOLÎ Gr j oR FRI L+dAÃ 
20+ NADPH + 20°, +NADP +H 
NADPH ox1dase 


REÛF arpokQO oUF akqlf 5 JPKO5xanthine/ xanthine oxidase AL DEE 5GE 
LI + GÃnA OS|| RANÎ U I lQxanthine Û! \@ ¥Xanthine oxidase 


xanthine + O, + HO 4 uric acid + 20» + 2H 
xanthine oxidase 


I fEDöt ùb Weù Pdf OfedF eAvr off OGo:, ùf A+ LABOEfjoH° akqlf ¥$TOAAD 
:O6R# !QFenton U J YZEK aê aÃARifo!BNEAF L_jnAeGnf Gî +10 
H>O» + Fe” 4 OH° + OH + Fe™ 
YZ e dZDoH*° UKGLDX 3D ef yd DpPAeG fii YO YZEKLFTA 
.Haber- Weı1ss 
HO, +0 +240 +OH +O» 
LjaR2!IGS Bur !f Ken YOZ t fof I 2AN! aff L}HoH°) ORZ4AGIF af aa 
KÛĞio Ljız yA af ÃpÛ Al KÛpaid yg + DI 2 FEA LHe Lik O5 Nfoj 
.(1998 UkauenADe Groot) OA i fEofA a3 
HR ÖLf NOHO Hf DPPH°2Bf ANjLG Hû! igi apf aK OSlfrfed K fae ÛF DJ LHIZ 
:OORZFHA IR akfen CFG d GjAeRNjfeR A He 


O2N 


e ne 
ا‎ 


131 


(DPPH°) + HO-R-OH 4 (DPPH): H + HO-R-O° 
HO-R-O° + (DPPH) 4 (DPPH): H° + O = R= O 


Fız Î ùZZ ù êk DPPH yd HDZZAGE lef! LNYPIERF BAEZ KEfep K!EDH! 
bı oaff † o (2003 ULAEPA Arjeun) OH ù! VMAAIRfEK LDEIHOSORf DPPH ùf KEN 
ùù!f KfeGef NDGE. LFerf!û! tolgEtFKenDDAAGF LinAeginf € I5LDNHidiDppPH NFU 
Kù! ù Fentonùuù! KüZĞirk 2ù oH’ ùù!f ak WKÎ ZZEEK ÖRf deoxyribose 
. fA +dZdeoxyriboseù f 
yùuzdf KG Car || !Ao* trem! #ezf LAFoODERETK AAI Kez f! 
jePA sanz) GOK HzdJFTREDDH ADD”. LIX I af A Û a GHIA +û! yg 
.(1994 
KÛR C. fuscatum LH¥!Ãezdft hiBigf K Ged ZK enf ORf Kfe GPU Kb 
> ù+zk ÖÛRfÃ deoxyribose ùù!f YOKyIJZD dGOHZAESF ADoppH° LHX! Y abqlf A UF 
GOI+K1 14 Üsc2 fı NK !FHp ÛR I ZoH° ÃAo™ÃRoOOH° LHX! 1 af A U trhbA 
BulZ || ù!Rö ùjokt ®o°» eDA2 dIER fT PROGIAF! F1 fegf KoKK GEA OBZ K 
oH° ahqf A DÖ5lefed¥CE 5 |o fp sc3 NCg.+ ER f +Zenlatu PldFatkfeff 
.DPPH°ù!f 1 Û KIR ofp Cr i + aK K GF adj KFENjxA 
lJ1996, Rice- Evans) LAX#! lf û! GIF YzHf yAo K aAocEOR +IB!f KGfegf aK 
+A fad aazofAfod O +Apûe!f aAff fA OSDAf T KAL YPIFERf N2000, Pietta) 
: Onegin AE NEST af yfefeU Kprgi al a Û 


FL- OH + R° 4 FL- O° + RH 
eRın FL-OH 2ùfaSGidt oH’ ùù!f ADD“, ADVAN +Aep LRR°ù!f edzf Lt ® 
(1998 ÜLÃeüPAÃ Hodnick) UAT d¥ùdÃlğF +3HKZÛ ePc a ydšyZESĞ +AÃBI5 
.(11.BÛ10.B ¥1) 
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Cu) Cu(D 


la|R dF! dA f 1H :(10.B) AT 


O O O 


) ROS 2AM A D (11.B) 


ĞiniPDıE APı14AÃsc3AÃ sca KGPdE\MoOr ASF fedf KoKK GRAF Ijî o5 

cC) OÛ| OF aAr o!f + j yAo EERAFT Bf HNjIREA 4-0xo +MAAc)»- C OBE!BYRAK 
+ù BI GıHÃ . (2001 ÜRice-Evans-) +dÃefR!ÛF + ao!f aj Kk NEZ HOT HA Dat a 
+ ù RF +ù Xj ã Bı dJRNjO KA ortho Adaya +Aefinf yad HE HAByfckK Glighe 1 14 


.B + | BKEDortho-diphenolic 


URE + do Û anf a Û! @ $ jffodzreKB + BYN(1 987) LePA Bors RFA 
2ù #DpyrogallolU U! + ù+!@F Ke nf ORfEfA yhADERACEGNIAO GE! OXBOAHSEIY YA 


. JASE +z ORF GBEIASLI 


K ARI LOX# NAK!EH ® )1996( LFEPA Rice-Evans Nj KING ZOAFHNjS KA 
bı dFZEINY eK ORF أ‎ BZADS 1| BKEDOH ofA! ZA} IZZET RK ORF apigenin Uf YAZ 
rgb FUNjyUAT am 2 Û | ADF OSE behrysiniIESE AGE yaa 
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Kùlg+t ùb Fi foNNioyAT Af LEG HA .(4-OH, 3'- OH) Î RLMKRDEB OBZ 
RNG? EENDEA .1 1 EAÃkaempferolù f fA P7ùf KRAL HFOCERAEC2A8C3 KAZ 
Û yÃd&ı hon +ùZzÃddEyüP LH Ra ŞLDLEKASC2 LHHdEDo sC3 RYT feff 
tùüs™DIEKBgdEc»- c1 Ef YHOAIf yd3- oH yAdFAD f YNRT Rf BY RESFNYyZA 
€ GID +c CFNY GR f sc: Y ted WRUNG fefnfnL IH. Yzdf fNjpazd 4- oxo 
LÃeüPAÃ Van Acker SabaÙî 5. Ya +BY Û I !opeSfHNjYZA Gfo!f 1 HB OH° 
|| !Rırbzge yAGDA +Ãpe!f fri YePK(alky!) O- CH : YILFOHÛ KGIGIAFY1 996) 
.KUAGDA +Aplelf rif YRC f +a yg Ap 


OH e OH 
OH OH OH 
مه ل مه‎ oT 
COG CC CC 
OH OH OH 


OH O OH O OH O 


Quercetin semiquinone radical Quercetin 


O 
2 ۰ 


Autooxidation 7ËĞŞ 
1 Fe (I1) Fe(II) 
Mitochondria KL 
Electron Transport ٠ . س‎ 
Chain O0, + Huu HO. > [0) „OH +OH 


OH O 


semiquinone radical 


quercetinÛ DA +Aphef Yzdf :)12.B) U1 


AJğı N{$2003) LOUPA Gabriele I ù!fft o Av AdFfHNjYAG +eGr fdXfeUf NDA 

Qj d yùnÛ +ù Gù j ıtoÛ yA fA LFI LIS! B + OKEYAFSI + zÃolz 

(û oAf4-oH) +ÙüZÃBOFT R apigenin ùf LÃ¥! || !RÛ naA’ ahqf a UA Öğpêe gf 

+ù PAPI Bf chrysin ùf NÛ f YNRYNALR aff o0 fo š5 A Ş@püÛz5K DEPE +|OKED 

LBYPEO LIBS yd letDAPGE ÛSA HNINSUKDZc-4'Ac-3'yfadBion LJ 
+o! Gf fefhac2 YtedfydyG!f ANjGE! 3DAf IAN 
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eARDA Uf YzHf :(13.B) A} 


KFùüTdZOR BX kaempferol ùùf Lhd Bd $DDH° ùù!f OR ÖZoyricetin ù!f NDGE 
anrjA (1997 UJePA Manach) tu Plgt agfeff QZ Î fo oH°ùÙ If rutin YMl4quercetinU 
.Czn@dFNB+ rutinù!f fofZDGAZ Gf fefnDZRAN) 
KGiHPAYEùU TE +ù ARES! ù SB Lhd ABKÛ x GA fifolf KCD LHRB!ED 
YN KfpEIEBCatalase A dismutase ù f YAIXSEL ZG dYdÃzk GIjAPEA hemoproteinù f 
YZ HNYÛP LplbH’° eR! UOPLEMK Ö5 
H2O» + Fe” (Cu) 4 OH° + OH + Fe” (Cu) 
jiri IPA K feof OA Uf +û! yg yzdf KEC DIDS fog¥+T OL FEQE IHN BAAD 
Lû OBA yùzHf yIKIAEKEP 8C3, P7:C. fuscatum LBHF!A\ HEK Ged FBT feff 
ffuhgts0o %9 OBA elf š OHjtg P7Asc3Lyt yz5Y aft o UGA izAfifo!f 
Lo I HA8,3 umegeRf LHXRUEjIGpEBZBZÜzZS P7 Y+edtã FB U.6 um ageRf LIZ 
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fRunhK Cî feff K!ED %50 ù!f 5 AK+HBZAZ ğoR 10 um LPBTeEeK11E YtadFY¥ OK 
.L fad ydz +O AF GPAMED A] DEL DELHCK RAAB Hf Y1 996 UWietta) LAY 


5 4 
* 4 
3 d4 
«۰ 4 
M+ 


LfadbOBAF yzf. (14.B) AT 


AA UARLA ¥DAFOE HG CEE LF +§ AFAef legfdf yfePf LDIZFAKOBIHA 
Morel) Î ù!fDOIdğ. (1997 ULFeùPA Jovanovic) LRızdDKAN +8 leA{ f KIMY !R KS 
+ù |OKB4-oxoA 3-oHOZAÃÙ QOFRI+A B +ù | DXBYASG+If yJMAQdARu(1 993 UFePA 
YEUTNEOST Apt PAYGAXS+TKA +|OFA heterocyclic +IOX LNGS-OHA heterocyclic 
yùûdyGiolf ANIGE quercetin ùf 1G fhz GI +HBELF + af 1 Her AED! ofeÛf LODZ 
Nf dEnN¥1 998) LFePA Brown KOfep || !RKEDG!A .P7Asc3 +GIf f fedf KGRAZ 
DiFedtyCindke +ù | lOKBS SHEEAKBS ofef + fo5LFBI53- oHAÃ > GL LRDLNYPIRÎ 
B +ù |OKB3',4'-orthodihydroxy BMZK ORF rutin ù A luteolin ùf yYAIZK Ged ND !0A 
2 Xf med tagedF! HBA! Afo! lent Gin +I Z x> Gl LK yi BIPFK YUP LIZ f6 
+ùdgdf KDdiu 1989) LÃEPA Afanas A FÃ.EDTA ùÙ!f +3 qeÃ5yT Û YT GiGi 
+ù | OKA +dAgf +ZAQOEI !f Grek Porthodihydroxy NY ET Bf kaempferol ù DIOBAE 
Fart f FendZBIT d35 Gl ani) ORF F1 fefgf IHNjK ESA . ORZ4AepnF eAaff T !g 3er gU 
YùNRGZA3 $KFfpK BoU dF IHNjAp.4'A3' tZAGOF LIYE fAZ ten UA ¥3 Afohz Gl 
1 ù! ¥ ùFed yAok Ef GHCYAABIES- oH ZA NmG1 993 U FEPA more!) N¥ 
AÃaloxy1 leroxyı Uo 2:2ARın!f ydK FAB IGBGA +Ape!f U4! yfefPF Np. 1f tad leAt !f 
ORF YZEDHAO™ yYdIFL-0°) aroxy1 ù!f YZ! agg !gPeSfpOH° 
FL- OH + R° 4 FL- O° + RH : 
fBu!AdZ0”, yudZyùZEOLDaroxyı ùf ah! Lt ® +RA+AAE +dHauinones ùf fOAQZ 
QıpÃ ÖlgedE LF LHC K GR dEBIELDNHBEPÛ YZ HM Üo”zÃ quinonesù 
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NJhyfeR pro-oxidant Î f yÃofd FAABIDANBY Aad az A HUF yzgdf LE Uq daz FS 
aroxy1 Ùùù!f @Rın! +ù ZEF yfAQEFL-O°/ FL-OH Î f +8 f GIOSORF +§ +Apelf leg!f 
Melt o Rfeff Ni HFZAGFo I f A SNjyZA .(2000 UFEPA Bors) 
Î ù!f yÃokyhidğfeRf KÛzayE Aza Û IjMEbK pK JEG 2 ODBYGEHS sc3 fv 
yAA.15 „ım šÃKORf affeff AZ || !A!HBAEK eG NEO! LKTpENA OSI #24 zDY 
quercetin ùf NB f fFNjA A. (2002 UFEPA Awad) LPBIHf LE YAABIHf a@3) 
yùIH YÎ ÛÎ ydVPfRf YÛUP Li&uercetin ùf 2R YETRQro-oxidant || DA24 DALDIHICZ 
WK OSG DNEGE.0 BKÎ f FB GHESRS LA FÛ yu iDEA Jef 
.(1998 UFOPAHodnick) Fe?’ !qFe” yfePf YUP LHbDH° 


کو 


OH O OH 0O OH O 


Quercetin semiquinone radical O-quinone 


quercetinÛ f GQ 4D:(15.8) UT 


OiSKJR dA Ap A HEAFHNjyAA UA taf UU ONGZ GU yaJPIRS KID 
prostaglandineANADH ox1dase + ù JSERÛF KESÎ UEP RK ORF KGL LPF Ok 
KEI u dã Adı+ quercetin Uf 2 J Q!A.(1999 UL EPA Metdiewa ADAG a ayÃ 
LŞbi+ GIA fF YEO @DRcatechin ùf Lf Lf I ZAtgeRf I ZON fj2 ARA Lf +Û 
.{1997 ULFePAManach) E 


1z +p yETKORf 1AD at +f U GAY (ROS) HOT Fj UF YAY Fezk 
Yû Ap eRın HOUT 2ARı n!f NIDDK .1 FG 2f 11A f Lik O5fizhfo I !f DIA 
LpaRP!IGIA.+ù After laotf emf i ZEFenf LN +Û +E f AZ YETIOT Hf (ROO°) 
aRın Î !f yokKLf Gio! AAS! OT EÛF aza NAGRUF LAEFAK OBPfodF GIL) 
aùqjKÛ1998 Û Mulir) @ÛTLPADLAHKLCPUF IHNA(RO°) aloxyles ùf ARA yğ +Ãefp 
KIBIIARNEL + 5 BO LE KIBIDA HF U +ÛF + fo KÜZGY LHHDÎDZ 
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+DZDA for Ljnfegiif O RRSBAFNORA ya #AÛA yê +Ãep aq i ¥ + ee 
Kp. (1997 ULÃeUPA Cao) tü dLhtùü iA KÛüÛRPGĞIRZ +z GE BIYA +Û Küz&É 
Î ùf @ijı u PzKA + ù ŞEBIKù dL K He KatBoin vitro + BNYA AGIR +Û! fof f 
Yd! ODA € T PREGA LHF I f LEF MAGI KGeAF LIF FEEIXK Gen 
5 ù Şe jA eBIF4TNOEEAE LOY yIIEK RAAB YPEKLDHE o +2 YS yaEGK 
+A AU Kj WAU DS RU LE Af UKGEAR Ûf YR tU ydÃef U ziye? || !R 
E LE Kf RAK EfRAEDI1995 U FePA saija) OğAepIF AQF al + 4Aerp aA JA 
+ù AY AZO Û f HNO pA .+ aged K FEF +HBZAZRS ADx-tocophero1 af Yfe PED 
+Ùt fff NELLB.(1988 ULFEPA Rarty) +O EU LINDA FOEORf KGEAE U z0 
Fenton ùf KÛZ ! BACE! IYAR +Û! QAdFFe”/ascorbate CEL NHK OB! OG!f 
+ù ARIF KOI HPAF KIER f LD I ZA7Akaempferol + BABIL K GRAF YP{KÎ ZR f 
CC1,° aql CYP450 OcEEAR; !f KEL als OAdt CCL/NADPH CBIDZD 1A isoquercitrin 
.(1998 Ümuıır ) +z KfpDIA +odtKüzGY +pDDZz ÛÃ&q dz ÃSleÃgnS RfAÃ 
ya#lgRdE (c-2A c-3) + EAf HOAIf fA B + [ORB AFSEI + ZAF AHO atk f! 
PIER +Û! yJ OOM YG alfaë.c-sAÃ c-3 ùhyû ##efi yA oxo +3 
Où 5yû nG OK UAABI Hf NAyFThyN A. (1994 UFEPA Terao Y 997 UFEPA Coa) 
ADA .(1997 UFEPA Manach) KCAMIEBBIFFAZOAVEGINYT AQF yzhyzdf fHNjS qok 
Qı pK Ûû LÃBISÖÛNÃÎ isoquercitrinÃsDı Lj dJ4C TB o Gf fp apd BHMIKNFE IHN} 
yùMESG f KGedE Np. (E43 Ûsc1 Uı1F) KEBIHEBBIFIZEAEAT hyzgf fj KIER D 
¦ o FeRf T ZIRNA PKA yZGY YI Ul A+ A5 If HU! OXIR YZ GY] rutinù!f 
.(1991 UFEPALaughtonateRf feb PI 


LOO° + AH 4 LOOH + A“ 
LO°+AH 4LOH + A 


+ food OYZEY yfEdADA HOZAGYE FAdF LNA affeff f25 
LAX PIA AR QARA UOKIPADNI° + O, + AOO° : +1KAQFCFG KOGESLO°ALOO° 
+ IK Gen! 2 O Lp2AM! 


AOO° + LH 4+ LOOH + L° 
A° + L-H +> LOOH + L° 


OETLpù tA +ù aAERHUF 1U E LEROY PF yaa SAG | DF ya Ab 
YII dj yzgî 5 |o! ROZ + | DXBD AR! 4AN ZA 2A o DEE. OAERHUF yGR Uf 
c-1 YMAdK afzf dğd-4Uc-1AD c-2Uc-1 yAdBK GPA YO f +!G O5fHM Lf +U! 
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U+ NJR41996) ULFEPA vanatR. (1996 ULFEPA Rice-Evans) +UEDYID Yğ +AeGNjcC-3 Û 
3000 uM ùhIC so ùf afpt o af fod} [Hoflavanoles ùfÃ diasminÃapigenin ùf LÛ 
quercetin Lj dYùUHZZ || !Rı NEDFIZcatechin ù! +RDUED7.3 umûùhyzgf MNjafpLjD I ZZ 
Uhauwen ADe Groot) CCL,/NADPHÙùÙ! JRIFA Fe /Ascorbate BBL OE + follBDuteolinA 
.(1998 
yÃofK(8D1AÃ isoquerctrin) KÛAZAREf LAS 2 LB o HpPEGKÖ5N¥ HFA ûiZ Df 
yı hı TDA .+ daf ağfeRGN !RS |oA +dfed KEY frfK K fe PEAR tad3fiU  !g 
KELDNj û fo DÎeùÙ eû u: otf ÖÛ 5(pro-oxidant)f +d DEAF DZp quercetin ùf 
yÛùP Ljıdb”, ùù!f ak] BKNHKuercetin ùf a FREER LFA ,(Fe” /ascorbate 
ùù!f Lok yù ù HF LA +Ûf 5 RU LFA @ARARNBDAERUF YIL YI Ul ydPIRS 
ULeüPA Uodnick) OH° OUTIL aRıntf WK Oz GEE I !qFe* YfefPf LM fuercetin 
OùRf KEES LDRFEDK RAGI Hf U HOUR ZÛf A KOR ON} OU HNjyZA.(1998 
2ÃBfANADH oxidase ùfÃ Prostaglandin ùf KGELfIYAIY Gi! UGE dFK EER UBYPEK 
„(2000 ULÃEPA Bolton) GDA dF 


:hoT uF 
KGCYAgOr Röz +Ãpe!f EG Aii PAEROS +d AY amî aff darAgKp 
Ljayù¥! HAGNKG BK dk û7 Lf +û! yg yzdf ated F1 feff IHNjIK HÎ . OFA yzgf 
KOT BK dFIMNjADRGY ehm vitro Ain vivo C. vulgaris WH. cheirifolia UC. fuscatum 
KG HPAQFLAU' z1 LA U! yg yzdf aBPOMEEYS yol KEfef GEG PA UZGLj 
i SE 
H. cheirifolia AC. fuscatum Ld! OAGHpE BK dl NDLF fF fegf INIFKK2f D 
200 mg/Kg Bl CCl,ù Bm vivo +R dft SZ KfeTadxmfekK O5YKEGFA Ûz5ã DIP 
.|| !Rš ŞoKO5GHKCE ¥ C. vulgaris KfzIRp fA .OfARf | 200-400 mg/Kg ZA 
ÖRf ÖHBZE eÃGf Üdeoxyribose Ü0 a DÜDPPH°@ DÛ GOZE PD KfeGPÛF K!fFD 
: NDC. fuscatum LH¥!AZezd! BABI Hf K GedtI ZKEND 
8C3 ¥ GR f CIOFARF (2-5 uM)AÃ (1-2 uM) O,” @ Û BER f 114 ALHX# 8C2 - 
.(4-5 uM) ÊZ 
tùl@ÇAXs-10 ım) fF OğPefpinf AJBZAB DppH°ù! fa Cüz5L JHeAF LN FD - 


.)1-0 uM) isoquercitrinÛ 16 
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+ùùIŞÇA}.5-10 ug/ml) DIZ CCI/NADPH KED LIDD1 YAD lABIHf ¥ GED D - 

YGF f û dğvalkf ağek OHAL > dljE43 LFBIRf ¥ GR fA isoquercitrinù 16D 
.(0.5-10 ug/ml) kaempferolùÙ !EBIAI#e/ascorbate CEL Î ZA 13 YARI Fe dF 

+z0vYî If No 25 um I !geRf YEA U10 uM AZ oH°ùDZ{ Cüz5sc3 38D - 

14 +0} 

aÃgf 5 ğoR 10 uM 11E ¥ OK@EN(0.3-10 uM) itoDEIfad XABzHHEAG P7 anjD - 


VS NI NI 


.0.6 ıM ağeRîf LjFtfhac3 YD df YAABIHÎ ¥ GR jA OBAF 
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in vivo ule QEIPRZEDDZ fuscatum I IMPBGEt 1C GH FNEERE.2 
INH of|EL JTUICNRMPNJNH ie [FL € DE 


in vivoÎ a | NAAFEQAUEAN C. fuscatum oll INFEGFEt Ib DC 


PESENDEPUNGÎ 2 |NAAFQUFFEAN C. fuscatum o||l INF {E OFFfC1.2 


in vivo RMPNj]NH oG 
U KbdT f +B FEU Î BÊÎ ZE. fuscanmù! ÖOAGIpE KË d20 (4.8) üNğU 
. @ORAA GBF > LjdFLPHYEN§RMP ) rifampicinÃ (INH) isoniazidÛU 16 


GTI 
C. fuscatum + (A) Silymarin + (A) 


Homogenates 
Mitochondria 
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mı Gl:Control 


. Mitochondria و‎ Fı GIL:INH + RMP (A) 


mı GII:Sily marin + (A) 
m GIV:C.fuscatum + (A) 


Gl Gll GIll GIV Gl Gll GIll GIV 


20 


0,5 


TBARS nmol/mg protein 


[ Hf = LGdFLHSEN FIEZAR +ÛU I ZAC. fuscatum OAGIGE BK BFE ef : (15.B) A} 


.rifampicinÃisoniazid ù! OAQF Ljften!f ã û @ARARNA 
n = 6; ** P<0.01, *p<0.05 
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(A) UQ-9 


™ G1:Control 
120 = G2:INH+RMP(A) 
Mitochondria Homogenates ا ا و د‎ 
100 - 1 G4:C.fuscat um+(A) 
ا‎ 80 
3 # 
3 60 1 
> e 
e 40 
e 
20 1 
0 کے کے‎ 
Gl GIIl GIII| GIV Gl GIIl GIII| GIV 
(b) UQ-10 
: : ™ G1:Control 
Mitochondria Homogenates a 
100 1 G3:Silymarin+(A) 
80 H 1 G4:C.fuscat um+(A) 


نسبة التأثير(%) 
O)‏ 
O‏ 


GI GIl GIIl| GIV GI GIl GI GIV 


شكل (16.8) : الأثر الوقائي للمستخلص البيتانولي «uإهءءية/ ٣.‏ على كل من 0Q-9‏ (ه) و 00-10 ((ط) بالمجنس 
الكبدي و الميتوكوندريا بالجرذان المعتملة بال isoniazid‏ وrifampicin‏ . 

الأثر الوقائي (%) = قیم M۶ + 1N[33(‏ ۸) - قيم العينة / قیم M۲ + ]×N13(‏ ۸) - قيم الشاهد × 100 

n = 6; *P<0.001, ** P<0.01, *p<0.05 


YUOAOAGISE BK dBA vivo A FU! GIF yzdf O BT Ff KEfEGf NEDFK 

RMPAINH Lj dYù+M ù AQ Lfteùnf RAH 2 Aezdf OFEAF aAff 1 Rsilymarin YAZ 

(AA +Û OCLRG15.B) YETY anixÃ Û AzdJ+ThIBRAS EhNAAK (S1 5 t50 mg/Ks) 
. FB > ridBEDA FO! IZ 

GFA feAg d&ilymarin ADC. fuscarumù! OAGIpE DK dF LOSE! + |PoadFt AQF NB 

OR@ıK. (15.B) YFUTY @OHANHBPAD DHOT RFA + RRYZR +UF IHNjyr fek NBER felfadZ 
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yÛRPJA YfeTi u f WHS OBA fOKRMPAINH Yl f KEE QAW.B) YAFNY NRKj 
+|Ş dFtù OAQENB,(SOD, GPX, GSH, CAT) ¥ feof Kok Lf +û! tz@EYCAF 1d E 
KJÃGı RÃÃ ù kb fo I Iq GDTL] !ot dF NjfzKsilymarinùû fA OAGIŞE PK dBZ 
> lğndFLþjdyùz+hgf63-79 %) EBH5GPatalase ùf OGL] Agd¥+ThysRKsilymarin ù f 
LpayùthKRiok fpL FADE KER dAD4.B) yAFn!f anjxA.GA fo ÎÛ ZA@AHAKOHA 
WilymarinAC. fuscatum LùdS+hNFHpAEOZAE LftEn!f ã 0 @ORADFHAT Of x= Lrjdf 
ùù!f KDGE. (78-80 %) C. fuscatm URBEQE Lften! GthalzK 1 + HEIR UF IFNjAFENINS 
Mn SOD ùù!f OGL} TENDS. (62-80 %) C. fuscatum + OdQZeIfadX+ThieAENY GR f GPx 
Pù KLM O | HZilymarin ùNfHAC. fuscatum UN BAQE LfENYf FY AGGS4T NOHO 
Cid BINDYZAÃ . (3.8) yÃfnf Ö5|| !Rf PIÖREË(70 %) Cuzn soD ùhDéoÛBailymarinù!f 
|| ù!Refl pRŞ(UQ-10)A (UQ-9) ubiquino1 +g +agoGê f AN feff WNNFEBZULL KZ 
OPgAKENE a Kodt(so %) SPI FNjLKEA Û4.) YÃENIEL REI ANIGE (42-80 %)ù) 
.[bl (16.B) ]¥‡T 1UQ-10 LIZ 


INH O|FEL FTE FEF 2 |NFIFQURAN C. fuscarum o||l INF {E OFFEC2.2 
DRUG vivo 


الشاهد #™ 

m HD sulfate (A) 
"1 C. fuscatum+(A) 
1 Ac HD 


ALT(IU/) AST(IU/) ALP(U) 


.isoniazidù f K@r i ZAC. fuscatum (200mg/Kg) in vivo ùDOAGE BK dtek(1 7.B) 4} 
n= 6+ SD; P*<0.05; P**<0.01 
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KfDI\c HDAÃHD sulfate LIX# L300 mg/Kg) @Hg¥zenhK BZ ORF LfEn!Yf NB 

Lj df Kù pEjOAFUOGTL YEE EBES fb! AZ yT ÖBHD sulfateù DEIR Q 

Ac HD Öu Ff Y+edF PDE OFTIEIEHALP OGLyEEAYEEF fA ( ALT AST) 

LAYE fpC. fuscatum ù! OAGIpE BK dFNDI4T!f KfRLPANIXA . (17.B Y+TJatRéfo0D 
«Of ÎÛ HA, 74 7 6 OMECXKALP UAsT ULrT) OIF YA Rf YEA} 


EERE RIEANY in vitro C. fuscatum DAANGEHOTNSAEL FEKOEHRD 3 


hydrazine Ol]G 
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LDH olff Et 1.3 


120 
8 نپ 
82 .م 
114 چ4 
0 نے ے 100 
80 3 
60 1 
9 
0 کک 
20 
لترکیز (۱۷1) : 
gg‏ 30 20 10 
(b)‏ 


LDH: uM x 10° ) ùf OGL] ZZ. fuscatum LH¥'ZezdE + fdABıHf KGedtoD (19.B) qt 
.(b ÛU9.B) + XRF +o .hydrazineù !Gb OOF! EEF KÛbzZGBhHš¥a Ü9.B) (purivate/min 
n =3 + SD; P*<0.05; P**<0.01; P<0.001 

Aş/ Arp - Ac x 100 :+ XEF 1ol 

NEY BY: Ac YI BY: Ag YID BF: Arpt ® 


CTACELactate dehydrogenaseù!f ¥ A Kã Gu XBOREOOR cytotoxicity ùf 116G af NB 
LH foLjefegiî NRK anpDORfA (a Û9.B) JT @[ POAypatocyteû! BOT ZI ¥ UDZ 
Ya KLHFoDZ7 YteddDfAf yzgf aT ofjff!A .(3.4-12.3 um x 10") LAY A ¥ fNjYfzdZ 

fMHNVEEdXC2 Y¥edt fo G@hJ10-50 um) akeRf YGQdB\29-45 %) LihNEZDHù f 
Yad @KLjo | ZAdğeRî (KENE UREA20 um ağeRf AZ (58%) EON A Rf 
30 uM afkeRf ÛZ (73%)K 3DSı0 um aeRf LAFfhos4%) H1 AMAIGR f+ ffohe1 14 
.(b Û9.B ¥1) 
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SDH ojfUYf d23 


النسبة التنبيطية (%) 


الترکیز (Mل])‏ 50 30 20 10 


b 
+ DG ff KÛezZEh H¥a Ü0.B) (SDH (U/1)ùf u fuscatum L}F!A\ HE! fiABIHf K Ged 2020.B) q1 
.hydrazinù!6D 
n =3 + SD; P*<0.05; P**<0.01; P*<0.001 Y(b Û0.B) + XEF + Rul 
† ® Arp - Ag/ Aup - Ac x 100 
NEY OF: Ac UIE RF : As WHD BF: Arin 
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YeùÙî KYfzdye Î !qK E 10 LHL fefegif LpZ00 uuù EHF KUÛez!f +4 OX ED 

+ù ff KÛzù zf jij 20A Y Uf I ZZeTAQK 29,3 ur1 )Î !q(o,51 U/1 JLMBDH ùf 

37-42 ) LF PIKE SDFS AMKATNY Of FNLAYEESDE7 Y+adp KPA Üa Ü0.B) 

PM paddkt fio so uv ¥ OFA (10-50 um) Lingiy+edffNjpgekaT oli Gz % 

aù eff MfeMfieKHD ùf yzhsDH ùf YA R GA ùüz5sc2 Y+edtã FDEAI(53 %) 

† ù® ù DZeD114 YtedtanjA U53- s9)ùh@fp50 um +& Î !q20 um akeRf LIKÛD 
.(bÛ0.B) 10 uM akeRf LHXBOEfj(61 %) +R f a 0D 


1 NSTI! FEY in vitro C. fuscatum DAANGEHOTNSAEL RIG .3 
HD GREENE UG 
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100 


wm DMSO 

y silymarin (4 pM) 
pe P7 

Em 8C2 


ا ية لن ۴ ية )% ( 


mı DM SO 

w silymarin (4 uM) 
wm P7 

m 8C2 

m14 


النسبة التثبيطية (%) 


(b) 
100 
m DM SO 
0 wı silymarin (4 LM ) 
80 m P7 
و‎ 70 m= 8C2 
mH 14 
°` 
١ 50 
0 40 
3 30 
20 
10 
0 
10 20 30 50) ۷( النرکیز‎ 


(c) [ 
على النظلم الجلوتاتيوني بالعزلات الكبدية‎ ٣. ءءماu« شكل (21.8): آثر المركبات الفلافونيدية المعزولة من‎ 
.(c<21.B) GR ‘(b<21.B) GST ‘(a<21.B) GSH .hydrazinأlڊب‎ in vitro المعاملة‎ 
AHD - As/ Arp = Ac x 100 :+ ME 1o 
NEY N: Ac ¥ BW:As HD B:Aup :t ® 
n =3 + SD; P*<0.05; P**<0.01; P <0.001 
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KEF fpcsTù ŞA GRù ŞA csHù!f LIZI Mf{5.B )YAfN!GS T PIOHA F1 fefgf NNR ORK 
17 LpdKu PEt o UD ùf Lšo00 uu Î !ot Hf Kez Ku az GZ GTIÃAšãKod> 
0,36 LQ&1,20 U/mg protein | !Q3,34 U/ mg protein Lkmg protein ¥! 10,2 uM Î !QuM 
bp O5LEEHOP114 Asc, LjftedFL DEA .OFfARF I Ang protein ¥! 0.06 uM Î !QuM 
10 aùeRf LHXffhos2- 60%) ERSCBSSH ùf ã4 Hodbgof t+ o FER Û LIBEL Nj 
GST ùf UGLbLp OS4ANYPEKP114 Ytedt NRbÛ1.B) JT LDZNIjXÃ Ûa Û1.B) uM 
SC2A114 LIYE DY aA .(10-20 um) Ljhdlzgeff 2T olfjGAZ (60- 76%) Yr † ® 
+lMi4- 79%) LhNEZT olfj fA üz5fo † ® (20-soum) akeRf AZ GRù! OGL] ZZ 


.(c Û4.B) silymarinÛ 16 


RFE 
efen!G ZEY I fo 1952 oPEHGF!AGAEYT f KEE dFNEoDsoniazidù!f yfe 5Û 
XAT OQSleùfedK CG ESLÎ QNJGZA2006ULFEPA Francis) Daf YAS LHXBREEE 
\NfRES OFFA Û oA yhnüzf OGL FNJMDSGY1 999 UL ÃePA Sarich) Wycobacterium 
(1999 hraysonÃ Stuart) f f GO fv ezkLiRf DADIU adffrj tu az DELIRf fof 
+ ùb! SI Ã l@P +p Zz KÛÛPhEOT dE LAA UzAQAFK GC dFL HDH! GE 
Francis) OAD PUT ÛAÃ efe T Û A ON 1Ã LIB dE LIZ FrBf ¥ GRÛ U' fezDBj ak 

.(2006ULFePA 
YA46 UES T FHF Y GRU LIL AGOE BTU L}%%o207 Ofo NaKEFeGf K!EDA! 
OOUIZRf yziA . Cp f ã û Qr ADAT NRNjÎ DKA X11994 UanningAÃ Houston )LPECEDEJZ 
Ljd¥# fo5]| !RYZAA U2005 ÜLÃEPA Angelo) X E arf !EL jE Kù pEK Ûd FAG 
Î ù!qÛADYRÎ Bt ® (1985 hmank'OAÃSkakun) E OTLY PEA !qıNvHù!f yÃok GN 
Jenner) BÊ f Ù diacetyl hydrazinî ù!Q AYR BLTLHBEPU fM acetyl hydrazine 
KE f acetyl*ùÙuùf ak Î !qcyP45so DEAR Hf aa KÛÃoKÎ !qyur PSADN1994 UimbreılÃ 
ÖùZeÃ CEUIGÎ ù!çq! RF INjyr PK. (1991 Uiyman) Kef ZASNEKK HS Eo Hf 
+ RÃ A ÃêE SLE LHX 90 KPO GFA f ACE Jp KÛ !f LMA™40 3 +N EA 
Kfeafl ff x ù+zK Où Rf ON} IGFolF K GAPDH HNjYZA . (1996 UrazierA Hussain) +z%| 
z5. (1985 ULAEPA Lauterburg) OF2Af OMHGBAEZ UfeK ORF 1AZF † fEog5 2O + 1GEolF 
fe Û || ù!RaÙÎ KÖR K GBIGENE F5 INHù PB ZKoQE! Af OSB LER 30 LMPHD 
Î ù!oNJ dBADZAYE SınH ND !ç(2004 UAEPA Yue) U HSYNROUW Af Ge 


150 


+RÃ Û Rf HùÙTÛ KÛ ù!qL jio LHS PHF FNIY NFA .acety1 hydrazineÃisocotonic 
I DI¥rH fHNja ePLK E fep ezk DXAZNM1 977 UWessayre } SDAL ez eRDLAAE!ZR 1 
( 2006 ÜËrancis 975 ULFOUPA Mitchel1) +A + RÃF Lj | A+ iz ffok DR IE 
|I!H DEER Û 3ZDZ az FD HK! RAY 1RiNSt&XHÎ LDš PIKE KEDLJo T ZZ 
+ ù ĞûEÉ K feb dZù Hê INHù ùf BWA@®I KIX fe d2 üPù NDE COINS BAGO} ND 
K GPA) 1f Rj tu eodtt Ai! LHEfAOOZK AZ D¥H fHNjeBZA .cYP450 DEAR) !G 
L_j AUF aû kek Lı hš ù Ã OĞÎR@F || Gi LJljMDUOw A. (1992 Ubrerce) rifampicinùf YAZ 
U Rùuokt AohOoAS GLEE fefeGIjA cYP2E1 + HeEAR f tx LZ eTadtaüê +AefNj 
.(2000ULFEPAMookan) CYP2E1Ù DAfadZ 
Î if ¥ GRUENDR %8- 5 +f EO yRSRMP Ù DEAE OOZRf ADiz5fnA f! 
INH YAKAR(1983 ) Dehuznavadz fA. (2005 Wark) OFAGf OOERF LIYA YADUGB: 
1 HeRIT ¥ aff OMED HERF Nj +A cyYP450 KÛgEdZRSPASAÃstrptomycinù hffRdZ 
LÃSljefheyp2E1 U’ ROKKDGE. (2004 ULÃEPA Victoria) CYP450ALPO KÛFzdXeAÃ 
Où 5H:02ù!f af dAHD HA .HOo,AoH°Ao» ùf GjgfkROS leotf eAmqf RoR UHENZ 
CYP2E1 yù ÃcEyEind# SB HGF 1HDTEGT FG + foALPo LZ yAQ dfNaDpH pnÃ 
.(1995 LFEPA Jenner) 
ONE Rf OHAU +1 G || BALTE LHZUTL KEREAF ADOT laotf aA! NAb 
 ALHASXY ùuzA Û Kia ADE LG PAZEE f UI LA ¥ fod u 1f Ken yaz 
hydrazine ùùf LùdšNH ùù!f KGEZA dAFHBGEFF + dEn!f ND (2006 ULAEPA Guntupalli) 
in vivo \fPfd¥Zent @REOGÎ IK Z25 GAG! O2 2A8f YAO acetyl hydrazineù A 
+ù lAÇAXeù Red fb! AZ 1 OUhydrazine ùf RB fedf FNIFELK ona fA . (300 mg/Kg) 
UĞTLyA zd {ef fA! SELF LMF KüpEK ÛrzdYEEef Gj tZSacety1 hydrazine!) 
Î ù!qBUZSfRINYZA .(2004) LFEPA victoria NIY NRGYOIHNjS A.1 p2 af Hf 
HEUKLjZ DEHÎ û +f Gj! AO RACE 1f Kgen!f yd fefefIPDAE RF UB 
Marcella) YÃù If ySAAAA 4D! EG Aff KÛURPÛ eNBDdDHBYROS) CYP2E1 KGRGZ 
QıpÃ Û ù AŞÎ U’ BÛ aka) +aÃens fEDDoSSG fBÃdbsH LKR û h2006 UFePA 
GIMP feù pd ci TLPHG a Nf Lf FEACYP2E1 ù! Ole 5 TEDE I !qftNjd fS 
.(2006 ULFEPA Morally) + ACRE FEAFA K EAR; DHBQFKuppfer 
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Pee POKER tk RON —* PGT JÉ Aldehyde adducts 


HEPATOCYTES 


Mitochondria. 4# سس‎ and depletion of GSH Imamanological respofise 


Î Membrane permeability î Llipid aeeumülatian 
î GH 


E : 
1 + GSH, + SOD, 1 IMOŠ TOT 
e + ROS lj E ee” | فاا‎ e 


Last phase 


صح ج ص 


Aelivation of kupTer | 
gella by endotoxin 


e Activation ûf stellate sells Fibroais 
infiiimsûtiûn Metrix genê i 


# Cirrhosis 


(2003 ÛL ÃePA Carmella) 1 f +R FEDA Hf GAAKEO02.B) A 


PIF OA 2 ROT +Û || Ürf Û KES2 ZG FT diD, ù! al alfa 

Î ù ZA ù!kÃ KG LÃe#!ÛF LIMEDAXG} !q@AKCENEa R dF ZNEPGEH o UFDZ 
3 ùoRGXUH-O:ùù!f YFùTK J| !RA o: ùf YA K|| HOD ü5 fF +DDEEAR f 3R dZ 
3Ã dš ùZAù dğerkkiztf KO ELF LÃ¥K.ubuquinones/CYP yfÃoY A FOF H02ù f 
o ù ù DZeRın!f Ya Rf KFÖGb2Ù!f Yfe PHS xanthine oxidase GlJ¥T G yÃeAKê 
KÛzZĞÎ# Gi] Ler if axdı Nd ù BÛ GLY 1+DT!IEG HEARS Hf leAgf aa + fo 
LEG zd eÃùu:' o Nfıh41952 UWlarbe-Weiss) Harbe-Weiss KZK OFA .monooxygenase 

+ SULA 4D !qéndteAgd}! Bur f Ken U zhezd! Rf oH° AASLTNF LH¥!efPadE 
+ù DÊ 2 F&I LAF Lj di îzlf ¥ ùUztA û +#Ape!f KELMEROS ù!f KÛfzdzGef PS 
yd#Z@ ho ùf YZEOpGE.A AZ ae LHK@AXHG ORA (1996 UFEPA Rice-Evans) 
GIREY NEA yd 3eAhnyZES RaP!f aff i R(NO°»2) peroxynitrite COZÛ NO 
K GIESTGÃQ# OBL GIP ON Uf LHS Ep GE. (1985 DrrencusÃ Bellomo) KGLÛF 
KULEK ÛÜÛRIPGin vivo KGfeGf NEDE +zK. (1985 ULÃEPALauterburg) +A 
GPxùùfÃ csTùù! OFLU IGP o U ADF KER dA \g +û! fer dt oUF 
INHùùM BAQE LEN! T1 BF @OAKOEAT BHF x IidFLOSH CATùYASODAGRA 
in vitro hydrazine ù Eb DOF! Hf Ke ZGEOGGDE LEL fA (S15 \Glۍ50‎ mg/Kg) 
GOLE yT hROSù!f AF Rf LA +Ûf +riBADSK RIE f fp! Gf +AU HNARZrNIK 
Ûı fXD2005 UWijayammali) CRG T A GPK O5 GCE KDE! BHF 1 PF NDEDK OZ 
HOUT KEI dADONE RF UBaÛF AD alî HERF 2XBd fod Fz 5 adfolgKIE K 
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K EEA dD Rf OCT AOS HHEKY of S@ZEZ NSMENA FU1996 WMHalliwel1) 
+ù KSB ya 2 EEA} ZA Fek! ÛF +fenDDAXE Rf KBR O5yXK Üğtzn KÛÛRPGQ 
+ KAX Geb i PDN} GAL J_NSÛ ue MNjJADLHRE!IEA . OF U BDAD KHeDZ 
NH,» yS nd LËAÛ DIE ADL_ğR ê f sH yMAdZyAZAPe KOFegt fok fp! o EF LOZ 
yûdydiolf ANJGE! RUZ + KRI yfdY of SA5Y Af UE@Ûf GDL Jjije A Lje Eb 
.(2006 UFEPA Keith) eA! Gif DHGORF 1 AL U GAUF 
Î ùZAidZR 2R BÛYAR HÛF ONj SIR Û KÛÛfPü! +ğtzn!î aNd DiDÎb 
fOASLJI HÛF KIS Gihfem YTS anf HNjUDKoK LinAeRNIER YFeRGAU fib Leg 
aùqd ifn 1 Gib aA Gj +AeiRPGNjExA#|oU +fen yašeAnyzéO' Rf LPOO° YAZ 
Lllcanes) 22 TKJfoA Î !gBnA+ADAFE az KRA FR 1 PREHAI U f a yZEY AN) 
GME K GPAENOREA lePÛf jHNjUTIG. (1999 UMarriA Terao) (alcenals Uhalondialdehyde 
hydrazineÙ Ù» vitro AINHù!BB OZAQ}E CE in vivo pb fefhDZRNjenixAÃ K ûe yz 
Yi Ef WJfzST Hf Oe ¥ UzJA Öêlf ¥ a Rf Gof AuDa KÛFzaBjhK zef! 
Kê ELF LOI zd) OA H0 2ù! yZEKNB. f +Û! yGÈ BL UGLU PIA LMF Kûp) 
akq YFe REN} !HA fed EGBG: dF jeAhîe zd! Rf Alko ADoH°ù!f FASFD(CATADSOD) 
ACLIR û f YAK ZAOAL e FOC: uhE If AOSV ad Qc. LAegf LH’ 
+ ù kS yùt Û f yU ÖfPFenton KÛZ&KLZ DHE oH°ah!G.+pAof 1RO +IODZ 
yT SOU U ùf +! O5on°ù!f YP! YfeRGNDQUYAAMNEEI yA SETA 
KÛP ù der tù ZF 1 fo > +214.0ORen!f Lind +Û ydyZGOT Hf c° af 
+ POHARNFIT © KG 2f K CGéeNfRA +! AeAR; !f K Gide LI™10 LKQ! EG AKI 
KG lgierp ã AGT dš ùZK GEH f UPBRERÜBD@AOF Ihr tu az +B PAF HDA 
\FOIRKPù Nik. (2006 ULFEPA Chuan) arylationA protein thiol oxidationA gluthiolation,@ê 
eKIĞGHùT FF (GsT) +ù HeAekDl K Gi lû U’ zn vivo GldFT @ F fedf Nj 
5 AD: ¥ fz > tZ5LDL FL Kickin FEA op. azDir az KIÇ OF OiIR Û 
aaùzŠĞidğ. Nl o2O Lj dE GBF LENS yi DX HK ORA! FEB K EEA LfofKD 
yÃù f yi ndî ta FG ADE (O CE +2 A+ ù AR +Û Oem rf Û 
.(2006 ULFEPA Curpeet)(K ACHE) 
[ëı rfk ÖÛ RfÃ peroxisomes ù NEE End HfA+ BHF K GIF foCeRfaSIeÃAhNscAT Mb 
@A KENE Ci rijš#ùüT G KGıu zf 3Ã dš ùZAR +Û KGEIVPfK 2R Bd HO» 
aî DIKC LF IRINjLEBizdXyAZ emf YZ yi{XAB. (1985 UHalliwellÃ Gutteridge) 
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aÃtî a} ZA +UoRAIGR oy4ThNjenp fA KGS INTER oyifêfpo°, eA 
.in vivo KfCOBWAAARNE ACK Ge Act 
KÇfe0B200 mg/Kg OAGOE PK dDEFpAEOOEZRf Rx d7 Rf LoL? off Np 
Î ZA 2dHAKHA OeAerNFUQ Px sH Q +AgEe!f CELEBS @ NDC HfAin vivo 
WSH-px) O APE! CAL HG NOGZ Rin viro KEfePEDZAKEADE CEL FFA GA Bb 
Lj dyù+zhyÃazA Gedêf KEYA Bf LDS4NhERhNSSH-pxù!f ETR. (BR BST BSH 
LZ üv A .+fePÛ leADYHQEFADù!EyRIS ÖAÃBISLEERNANÊ AAA yÃeAKR; !f 
LFieDÊ Lp S5DESArpasH pinAÃ Ö5KJEi +ÃeepgijAÃ KJ edn De eUr IjpÃp 
Uhydroperoxide YfaùuPGOUSK OE FEMA GEJ 1 f ã3 A1 d ZDBOGEUR +Û LAZ 
+ | f K GEH ||  HEMESH-pxù DYZE&K\GGAZGSH) LFSGADEEIRfESGE .prostaglandine 
GR PpînA C5feASyneöî RIA (ssc) fi FOE LFREGADE I !oNEORMK E Aer FE f O5 
Öù5 GfePQLFE GR anzSÖRf KÛFzd} .1 ARH K fed a fËdENADPH Î ZAF 
Ei njg+!G I ZJeTALHA @IP!f URC (cssc) a[ KOZR K(IjFEf qçADNY FPlg!!G 
GSSG Ljdleù fed} afeRf NDRU2001 WarryAFreya)afadXNETH SBF NJ oKT f +K 
+zfed a gfeRf OKLID | ZAK GHA U HIR ot ffogLE YA dENF-KB O12 pK 
ÜU 5.(1991 laplowitzÃ Deleve) DNA Î ZNŞÃCBNF-KBùÙ DISTR UEBeÛ cssc L}} 
Rqşaù fed Q +Ape!f eAgf GD RF t2t IAAESE fAPhyfdSGsHù!f AF5|| !R LF 
eRın B!AST af NEK NDGE O° ko’, ko’ Uuo*zAÃoH° LIX! @R OROZAIRES 
Ljad%90 Ld PATON fyÃ .leukotrein 5 SBA HO» + + feqO5aPUF fFNIDHEA Gs° 
Dğ|A.(1999 ÛGriffith) (0.1-10 mM) GSH LZ L@& + PKB djéerD!f + KPHHf K GEPAF 
+ù U GF yA Ushfeh+RRzf AF! fe KGAA KEES yAFHIG he 
CÛN LSD NLR 4 GOS! ZADE ZIK Y DY T A. (LjEDZGA) 
BEUI4f KfaGÛ yfzdk lf UBD VMHCdYEOK glyoxalaseù DES edi ÛsH 
leukotreinù ù DAX Qk deoxyribonucluotideù ù! 3 ù PAZ KR ğ DxipEÃA LÞPOX Q +AgAe!f 
oRKIEb ae ekin K GEL DiPrBGsTù Şêğ 2001 ÜiskaÃDe Ann) prostaglandineÃ 
GSHÙ!EY diR!ÛF K EEA LfokpLjokk 5 RO LF +S feq 5ME SOG OR Û 
U] off Ap.tSAf yUP asm ùf Ef oh LAFRNjlPAp YPS Ges f a ped fHER f 
SY AIH KGPQJAC. fuscarmù! OAGIE BK dFYPENG +Ape!f SBID2COF 
.(2006 UAshaA Wills) GSH-PxAGRù DYZ&K\GOXS+TOT Rf GsHùf K@R d¥lG[ N 
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Yùnf fe AOSLFU Kp! o BIQE KGPFEAE YPFKLDXGfR foDIEZ KEC! ABF || O 
LPElHOIGE! AA! SAF LEO! OIGEA GIOLBEISD GHEY P450 EFA !BOREeRinT 
Qı fo! BECI REÛF eŞUTLPE AzdyE4THAORRE Kec ZEY PLHERHDyI ENE KK HK 
LAFE yok OSI AA ADOAeAR) !f AOOKeAetNFepoxide hydrolase DEB OGE OHF 
LhdFEKEI Lfofkf NDFR(2006 UFEPA Porpen) +E O dihydrodioles Î !Qepoxides ùf 
aùazk Gdë.GsT UGDOFFAZYZGY HNH 1SS NICHD LFKEEDHEK Ü zt 
zG Of T EERE fere! led OAHU yZGY y Û1 ! 1 a2AAFAROE OEFAR !f EL 
J !A .1 EB + BKB fh YE Y UP DIFT KOT FEAF LPANREAAfpY a KyigaL dnd +! 
. GÛZ DKA HIG 2a! dAUF NYAZ EZKNFS 
OAG IGE PH df Dn vivoùù!f KC fe i rijù T @ +ùdG!f Ù1 feof Alo 
KÛrzdye 1 D@GHAMEHeoATAsSoD :T AF YGF UP LAFOSF aaZ PC. fuscatum! 
Dz2Ã . KER UF LED NY DfestigAgf KOZK CRI Ljfen!GS T FF || RAFAEL; 
lagù hi dB etek RURPAPpT ekqf ORUF OTIfcaATùYAsoD ù!f LIZ LD f 
Oùu RI RIA(Fe, Cu WCU HFOFFAQF eAvr off ¥ fo} !RYZA Û APAIPE!GB IAÇAZ 
ùzZAÃ. (2006 ÜLÃePA Christina)@UPYf onal A B&F yp etf O AF YPERF 
Kû fBzDfeAG Kù kè ı pt tz ALDI K AASIHEDIZY C. fuscatumù DOAGIE DK dF 
CuSOAGRSE BK dt OGL. KEELÛF INjLfEAyONZE af yZGY Kzlgt o 1afedf 
NJ DCI QdFRINA KFA LALEZS ã Kod! NDS ان‎ Ape! CEL FN IG 
@ıpsc2 A114 NEKÛD ® Hydrazine ù! Bd AQF! Hf KUeZBm virro KGfedf ¥ 26K 
„| !Rš ok OSG 
LPRKLFE UKGHGOZ ÛR in vivo APY û|R çi !qoyr PKLDEIHjCOK AASB Hf Nb 
KEIR û! ADÎ f 8f YûÛ|R û! yr PKAD23 J‡T) csHù!f GFT O YAX yAdD 
.(1996 ULFEPA Rice-Evans) OEEAR If ELB 1 Bf 
aùî Ûî KGÙZbaù lg +û! yıgiE aE GAANK iA 4f GBOR KEHF MIND 
2ù öHf GRE YfeÛ HPDEGE! HPAP +4 +Ape!f ygiai Zea yüP LAD a! 
\NDMXKOEf! .in vivo KOGDZDIMBSDIZRhZRf LAA 2006ULFEPA Evren) U Af LAZ 
yA ofkQÜ TAY 1 Hp NEKI AcE Kin vivo EAFK RAABI DABET KftoAf 
Û Ãeùüù PA Gee) OcÈkvr nif Y ABF ala KGPEOXK K GRAZ !oK pe ARDE U’ ZAK FFDYZF 
K Gf U zhkfSin vivo KffdiBigdf KGADZ afeéyfeÛ U' Af KPLAIREP!EA . (2000 
Graefa)  Azdft GT 4 +idgoOGFGirplg# HeT f KEOK dBieihgiR ã FI XROIEK 
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Oùzdt 3t d ZA zhf FR ie AFiDE Kf piABIRf LD !qeDGEÛ(2001 UFePA 
feu BI-glucosidase LF K.Y OKT dBGKRIGER LHFOoK+ Oc + SGFCGNjK fR GIAF! 5 Of 
AEnterobacterie Ld alfafû (2004 ULFEPA Midle ) DBF OzdBGIBA-H# Onda 
Kp. (1987 UL ÃeüÛPAÃ Bokkenher) K@LÛF LIAL NILE +!AQ dFBacteroides distasanrs 
2 dA FHF TÛ IYAR LOBE dSURfeK! edt UU a 1T BEK AGI Hf 
yi ndÞZDEIK do + JÜIR f KÛÃoKÎ !qHIjU' 2zfAÃ ¥1995 Üollman) OB GRAF AD 
U ùcê AD ãÃeÃFARÊËÊ U’ dê yat fei i !ofA yategif ysaazyfe eA ida Ãepgif 
GB Hu1foconjugatesAÃ glucorone LZ 2 TH LDX1995) Manach LBkKFQUG6 Y+T) || SOB 
. rutinù A quercetin ùf LYENIREAE Lften!f 


Quercetin OH 
OH OH 
HO 0 © OH O ا‎ 
rOoteCctl1on 
ا‎ oH Demethylation 
OH O گل‎ 
Q o-quinone 
0 8 
eT CL 

ا 59 

40MeQ 9 | 1 
٥ کک‎ ÖH 0 8 Accumulation 
O 


٤ OH 


H O 
Toxic/ protective 
Reaction with Intermediates 


OH O 
oH Intracellular GSH 
O 8 5 0 
30MeQ oH 
HO 8 OH O 
OH 
OH O 


2-glutathiony1 
quecetin 


Q-glucuronide 


COO: 
Da 
OH 


Export 


OH O 


(2004 ULFePCA Robert) in vivo K fA! Hf YûIR Q:(23.8) UT 
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3-0-methylated ) isorhametin : quercetinùuùf KOLGRdLDZ 2 ùTHf AERO LH 
Cinig™ 20 Kf dABigf Lhd 0.25 ùhkften!f Kpie GAZ LSHOEBOR@d quercetin 
Shu) Gop { JA+ù!ANŞ Lh dYùZNZE 24 YÛUP K CHRQF IHNjLZ 2 THf NHJ!A .quercetin 
Kj AaB ¥ UIT f Ljk OSES Y IG T !o EAA! RFLDSE DEA Û2006 U FePÃ 
‘+ù REK CG ELfjfRI±A LfefUĞIihî Hf LIDP-glucoranyl-transferase :K GEL fı !HA 
LÙıdXdZ p MFKÈI dë (2006 LFEPA Sadesivan) (CYP450) + BZANA O-methyltransferase 

Zhu) OTA .+ù ked! SXPdBalucuronidation ù DZ 2Z LHK+ r nil ate KBAR 
catechol-O- YP MD-methylationù ù DI’ 2ùûZSLjR at!f 13ye NB¢1994 UFePA 


.(COMT) methyltransferase 


glucuronide 
: sulfate 


Querccetin 


Isorhamnetin 


glucuronide 


quercetinÛ J YÛ Ri qK feb dZ(23.B) U1 


Î ù!qyûu PkÛÜ Ãizdğf ÇG f alB KECK K GRA} !oyÃork Off K fAARIHf Kb 
quercetin ù ù!@ +ù nf KG LAD! ÖIGi AfeÃAOEIY Û|R fÃ yAÛ eOBaiglycosylation 
(2001 üÜLÃePÃ Otake) QF f% sulfates Ãglucuronides Î !g!Ãofduteolin AhispidulinÃ 
LFû!AF 3R al ZA KÛÃoKJ| !RY [zd (2001 ULÃEPA Galati) y4ThÊEHf a Rîn LK 
f Rıd¥2006 UBalz A Silvine) +ù ADU GD ù!q GON; (1997 ULFEPA Chen) 
. FHF A ÇÛ Y EA 
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Querccetin 3,4-dihydroxy- 
phenylacetic acid 


OOH 
phenylacetic acid homovanilic acid 


enterobacteiraÛ !{BauercetinÙ 1f أ‎ +K: (24.B) U1 


ORF HI fedf KokK GPA YAGEORf KfGABIAHf 41995) LFePA Hollman 2G Df! 
(2003 ÛWalleAÃ Walle) ( SGLT,) I BRAD! GAT f yYpHj aB 1 Hatf G fd yr PK 
Û ÃeûùPAFerry) (6 Us, ) B-glucosidase OZÃù Lf AUC rib + ZAF HXUg2 4T 
KGÖDZÎpIEY !R CE) + ed! IKGe!B§LDH) phloridzin hydrolase lactate YPERA . (1996 
Walggren 1998 ULFEPA Shimoi) luteolin, quercetin, diosmetin ù! + RDLBLGEK REFA 
.(2000 LFEPA 
KEK Efep KeG DRONESK Gfok OSEIBZLK fh! Zen!f GIYPEK ORF 1| FOF LDA 
2 {LKfRLAK! PAF +Zenlf NARPAFf a5 100 gA BE 2R quercetinù f LIX¥4 £) YEE 
GA LùoOZGzKYrÎ DX U0.34 K/L Gr PIJYEARf Db LAKA (G 24) OBüÛN2QZ 
KùHOZLHX . (2000 ULFEPA Gee) quercetinù!f LMX3 %efelp a5 FPO U HAAG AGB) 
Û ÃeüùPÃ Evlund) GzÃK2 kK Gq rutin Ù fÃ quercetin ùf LAY LFepyAéEeUIDZ 
RT Df yA NHOLADIF quercetinüùDI'c) + Ad arBlf KGfe6 OA .( 2000 
LZ û BSCREXBUHS ÖzETÛ af 2 T LYKXA (36-54%) ùh2gKIUZ + G ACE 
a dFHAT FHF OFS LfeAGf 1 !aNjFPEALRSRA U1996 UFePA Ferry) YA 72- 20 
Walfran)@GA . (2000 ULFEPA Moon )alfad ONAAIp eAgf KfR+ kR aff Kühf dF GfAK 
LþÙdZ(23-81 %) ERBiHdcarbon dioxide l@ÃÙUT Ö5 afedFf atdFEP !ç(2002 U ep 
(24.B )YT OF LIYE PEGS 23H PRG FiZ RHNjyZA! Zen! 
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JRıNjenjTA: Ab! oA GF OF IER! GTZ yA DC DEA gAÃ 
(2000 ULFEeUPA Moon) AMO ffD Y Bf monocarboxylatefREA (SGLT, ) ONj} FG 2f YAL 
Donovan ) tù EADY Kf ABIDILKEEYTEj MRP» ffo GE. GF ECcGùhf PSI RIA 
Üin vivo Kf dAGIDIAT +û! JG yztf yÃo +1eC fAXfeUf KfeÛ .(2003 UWilliamsanÃ 
LFOHKLRR DIAG NEG YePSquercetinùu DIBU R Lfegf KD !gU #5 YNAGAS 
Teraro fı 5(2000 ULÃEPA Myyake) +dkdDZF GA Dya PAMDZOFKY GF YD 
% 42 Yu zOR@Nepicatechin ù DDK 0-50 mg) +Zen! OOZRf NAMAFLEp (1990) LFEPA 
% 7 LIYFOLPRSUA Ü ŞE 30 YASA! REE Giz 70 Ld UBUREKZEG 6 
(gf @EPF KEK EEA IHNjNDAGA CBU REK GPEAF LIZ 84 OfÃo KarliA BGZ 
|| !RYIZA .(2006 ÜU ÃePA Jelmer) LfEOBIIBAE eÃGf KT adeti ef a U Ö5lalfed 
Afi SION +Û! OI dF yzHf LIYRKO-dydroxyIMROEKORF (2000) Bor KGzdXAX GA 
2A. (2000 Utousteen) Aff FNCU! HEG! GHNAAZDGOK ORA 1 IPREAFE yinAd 
o- † AMo I !qolfPAdALNS EK BEEAFE U’ AHR +U!f NGI yzHf YOoNR(2006 urpeet) 
.(1989 ULFEPA Afanase) B +|IOKBS yÃdFÎ [ZZnethylation 
2p 2 ù RES ÛÃ! 2G MipÎR OU f GHA AB o 1 REAFDF KASH aD/|öÛ 
U HY NAA yYNEITARDZLF 4'A 3' LjzpAdts SyzAefnf yoradf K2 AFiDE KAAS Hf 
yùdK êi de Aer Gi nj lj o tenk K!EDRfoTE EK GR fo OSY EAFtzG5 ND !g 
quercetin-4-¥ +ù LAIT +ÛU! Gi AQ2Û ADıuercetin-3-glucuronide ùf NDduercetinù f 
2ù HH ù dE5K A FD fiz ADE K AAI Hf ND2003) LFEPA Moridani BFA . glucuronide 
.SBPENIAMbPPH efPED 
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:TS üuoQFE 
RMP AINH YyÙÎ f KfpbIU dO LpdDAGIE DK ABFA yzHf FH fe6KOD 
OiSKIRKfpOAGOSE BK d20 mg/Kgù | fod! AAO NRL jFANDfNA50mg/Ke) 
OKC ADE O +Ape!f KEI HIG Kafzf . UA Hi! fr df KAL U RoORA LPO ù!f yrfek 
LpaPORAGHAT BHF x lidfLHSZhQ-10A uq-9 OARS CELA (GSH-px SH) 
. FEAF Aff FNIKECDD 
(RùûHd¥ùzenhıNHùùûù! K@u SMO f GI MK oR f ORf in vivo KBfegf K!ED 
+ùlAÇŞdASTùù YA ALTùù!f Y aùî KeRfalfad%AZ üz5K] |o fpHDù!f L500 mg/Kg) 
.AcHDÙ!6 
LHš00o umùM BOF! Hf KÛezDZHSBUÛNIO ZÛ HIG] 114Asc2 KGedpK ID 
OÙ +Agerf KEL K GPA IRNjKu Rb GEYSDHù ALDH ùf LIYE YA KVIJZRHD 
.(10-30 uM) ÛzZ DAğÇA ùüz51 14Y+edE5 |o . (GST BR sH) OSKEADE 
LDHùù!f Lùdyù# YA KytdXÊj +Z ORf @OAAKDNFE A hepatocyteù f + 2TU DB 
YORE virro +ù ®RAAAKNE2 FOI LAf | ZAc2 Y+edF! de5eGPç] !qiy sDHù JA 
.5 OU! 
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JENN 2 |NAHEFEAY HoFNSIAEL JEPOEFIC4 
HpafNIEE FUNFANY HOFNSAEL FPOFFKC1.4 


i IgREPARAKNEHGNM/mg/min) ÖOğf +Û || ürf Û ZARAAGı f K G#®dغ‎ 27D (6.8) جدول‎ 
(10 M Û10” M) ağekî 1T mA 


9- 4 
ترز 
الطور 3 FNJE‏ 4 الطور 3 FNJE‏ 4 
9 


المتوسط +± .8.5 ۰ (3 =ہ) 
P<0.001, ** P<0.01; * P<0.05.‏ 
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a paNIHE FAN U ORBAFEK1.1.4 


—— luteolin 
——_. kaempferol 
—„— apigenin 


RCR 


الترکیز  )M(‏ )104 (105 (10)6 (10)7 (10)8 (109 الشاھد 


(a) 


—— luteolin 
—— kaempferol 


—— apigenin 


P/O 


(b) 
+ H§f ful I ZAkaempferol Upigenin Uuteolin) KASIDZEGR Û +zenf : (25.B) H1 
(32K3IB} DEdEO»2) ADP/O» :(b ÛU5.B) P/O UV4/V3 :(a Û5.B) RCR 
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yùÛ RK kaempferol Upigenin Uuteolin + ABIHf KGPAFE NH fegf NFELHDY © 
0,1 ) Î ù aùûğeRf ûZ 42KDxhkeÃg! FEE (G aK où DüÛrt Û agdlh 
P/O ùù!f fRIEA (RCR = V4/V:) +O Bff yùÎ Û f 3A d} ù ZAfefPF || HB ZKodšmM 
yênd@ı IZ P/OùùYARCR ù!f I ZZelfad¥eCK fA Hf FfODK . (6.BYAFN) U25.BY4T) 
ıl adi fPÛ Kùokt fABi gf K Ged KPO ANKE NjLIHo.103A105 m T afeff 
+! daBÊ Af YI Û f 1 ZA AGI KGPAE DURES! dp 2CDz +24 fp eh rft f 
fd DBOUNReKNpG Öi Hf AOU ORE Û older! ® 3A | +R Û +zenf 
10* ) +ù daf aùğfeRf AZ P/O +p OSE pEA10” I !q 107 m U PldtağeRf AZ P/O 
.(6.B) JAFN!GLFAANjGE4 A3 Of I ZexK! iif KGeAF IHNJÎÞ (m 


1 FR FENFEAN HOFNSAFEL FOEC.1.4 
CAHSEE ZS iY T ZK DISIE, f (7.8) UN 


(ORS %) ORBITZ ù! fri (107 M) YFOd 


KEE 
02 9 


(n= 3) UÛS.D. + O AQF 
i Azgd2 . NS 


Fj 1 ZA0° uA10* m Ljelz2gfeRf AF atRofatî fegf KokK FAA! Hf FODZ 
Î ZeFÛzZ5K HPQ IHNji PfODEE. (7.BYAFn) NeBuUFEK AdFKfeTodFoDE zf 
+ ZA KOREK FApGE@Z v ADv Urrı Urı U Kfzdf 
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ã pa ENE OTHFEAN U AFRSAFFEC.1.4 


J.2 
apigenin 10 {HM 


Absorbance 
1 
lueolin 1] oH 
luteolin 1] {HM 
1.5 „| contol 


"*--- ~~ kaempterol 104M 


Time |s) 


(swelling) I e@HARNE Rr Rf | HAkaempferol Upigenin Uuteolinù!f 5 ROK fpHABIHf 0D (26.B) A1 


BUNA CB +3 eT fiz PAAR yZGf DAZ !o ABI KGEAFE+ Sr ohh 

Y#UT (succinate UÛ!f LÊ +ù ÛU eT AD26.B ¥+T) (CaCl 25 uM Asuccinate Uf 

aU gfPRf NDAéLR§ıo i A03 MA10 aeRf AF aR RA CHES 
. (26.B JT) Rr Rf NU 2oK GIEIK(1 035 mM A10* m) +zfedF 
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Fa a IBIEJNJIEAY HofiSAEL PIC.4 


apigenin 104M 


kaemp#rol 104 HM 


luëeolin 10 —{ M 


النسبة المائوية (%) 


afeKkfÛZ (kaempferol pigenin Üuteolinùf 5 ROK ABI DZeM!Y A Û :27.B) A1 
@ANAMB(bD U7.B) 10” I !q10° Ljhek (a Û7.B) 107 


KFS AFL JEH FPFe UE1.2.4 
aul Uf aA! > ack fapf Kok! BABI KGEedF! 3E NFub Û7.B) ¥TY LAZ 
ERBItK! ùD vitamin Eùù!f +ù dE5Y 2d [KOI NHB nA ûı A+ ù zf +ù darhopPpPHEeRINDZ 


.10“ M 
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O20 |EFRUGIN JAY KOFRSAEL EIFFEC2.2.4 
Kjfû ABI BEZAR nDKû !AdFt ù sbAf fû fîokKU eû ho’: LpaNû gad [KK 
-M affeoRf OZ \RQFO ù!f yeFPKK fA Hf NDla 7.8) yT LHIAGRA . ( prooxidant) 
+ o KfodRf IHNjOEKA 105 vm Û0“ m +d&Îf akfoff AZ GWHDHK EjJÖq1 0° vm ÜO' 
.(b Û7.B) fodzKZ#D apigenin Ù fA luteolin ùf LFS 


FpaNNSDEHOEEYa | UEAY HorNSIAFEL JEOEIG.2.4 


wm apigenin 
# kaempferol 
wı luteolin 


التوکیز ۷9) 


O0 10 20 30 40 


nM/mg protein 


@AMANEBD IZA + ZAkaempferol pigenin Uuteolinù!f 5 FR OZK FFAABIHf 0D (28.B) AY 
Atî dš ù ZA ù RG! 1 FIR HU ORK! Gif KGAA IHNjKRLS.B) YFT!GYÎ 
apigeninAÃ luteolin ö5 RQZBHX+! +fpUBD10* mM akeRff AZ % 90 YEEdBEAAEAAF! JT اح‎ 


kaempferolA 
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م 
ÖOAGIME DK dbZften! OUzkeRuqı10ÃAuqg9 KÛzdNEEgin vivo E f26K lj‏ 
aAm!f OTIGLPEG LHF!EGSK GRAF BHOAGHGE DK dl NRF KLDLHC. fuscatum‏ 
ÖùRf in vitro KGfeOf LFBK GBF INO RA .+PAAAECNFEt 4f KEI! ÖfperPÛF‏ 
KÛeùzZ yùüd2ĞIPÛ KzZU' PDC. fuscatum L}¥!Ãezdt+ fiiti tf K Ged ZBYençiE‏ 
OUT 4f OO TIA! AF LEfod KEEP HNL fhoftenf JPRS I Z2 ezRf 1t EBEAAFARNZ‏ 
@CARAODIFen!f‏ . 
yù|L Ljkh KO5Q GU leo YKEKA @OHANBY ASOEIPEA2RS uQù!f š BS‏ 
LPùrÃ ATPùù Ã ! pf UEGK ÛfFzdXEA tûr zf hizur HaF+§ 4f Y\ Û DDAÃefR!ÛF‏ 
EGY ASLDuQùDIZEAÃ . (2002 ÜLÃePAJuong) +RAG Ã¢f f +ÛEĞ§ 4f YÎ Û‏ 1 
+ù!ePd¥eA[ huqù!f gnÃtÃ .K e ÃekenAÃ Ön!Ãn lerıjÛ + zf + SG Af‏ )% 70-80( 
Daniel!) +nÙî fF o®Bihkjıd¥10-30 %) YUTSGBUUEEBUA PHF LHY4NwQ YAN HZ‏ 
LFEPA‏ 2005(. 


کا کک 


1 
: 
0 
nl 
۹ 
E 


تسا کے , 


NAD ™ 
OAR O +Ape!f prj :(29.B) AT 
succinate YùEG HAF +4 PONE K GEL YPHEKLEBUQ ùDZemPaغ‎ let !f NB 


(af + yQd¥TINA GA .DT-diapharase YPN ĞANADH dehydrgenase dehydrogenase 
E Lj f A REDD”: eRın!f AOZUTEDE f YF Ae a FE MED! YZ 
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Lhd hAeRu NjleR Aga -tocopherolù!f fONSUQH:»-10 Nf . (2003 ULFEPA Velasquez) 
.(2006 ULFEPA Christina) Tocopheroxy1 RY Î !QUQH»-10 ùh4-oH AD-OH +ZACRNZ 
:1 Qıù [zd y#Ûı ù TA Ukosù Û ù !f afi ù T dA ù HD jı ù d XP: ù LFA adı ù eK 
L#[ÃQZubiquinol cytochrome C oxidoredutase: IIfAZQFANADH-Ubiquinone oxidoreductase 
«(2001 LFEPA kowaltwoski) O UE OAef!ÛF IL Yl Û ! LBZ 
LAZ 2 I !g || DESY o + PAAAKNE 2 KOA Y of SGAAESfonpd2IESROS GWKNB 
ROSùù!f DEK Ã .oÖoêlf 5 ŞeatyfpeeF 3R dBZ ROS UM) @OAARNE aR o» 
ULFeüÛPA Emaus) +® 4f KfHzdt UOGLVOS+§ 4f YI ÛÎ f a/R d3} ZZ NBT @ 
I, I, 1 Kf [zB KEHF Q fo!f atfod DOLyEKLDEHROSù! NDA! o U1986 
Où 5t ùlBOZEE 1T Af ULF 1pXoOG 5. (2000 UFEPA Kamat) OIF OGL 1 gÃd> 
ROS ùù!f (ti ENZADZS ZDZEEY 14 Go FEAT GG ZY 1E NOT ROSù f 5 §K 
i aA OTZ Y OR Û A55 Fo GX LE DEA. (1995 jaboÃZorati) RedoxùfÃ 
LIES efAFARDE OK !GIF 5 RF EA aATPù!f Ef f A.1 +4 lef PEfEMYA 
.(2005 VijayamarÃNevin) 1 APF KÃQEÎ !o iM D/e/AK; f D3 !GIf KUEN} 


MAD DH „ FMI dêshyvdûdrogênase 


TAI" سے‎ 


CT ormplexe II 
Succinate dêshvyvdrogênase 


Fumarate 
ا‎ 5 


tLw_omplezce TIT 
CyvtochTorme © 
Trêductase 


HH 1 ۴ 
ET : ATF synthêtase F1 | AM" TF aynthêtase FO 
#TPF ج‎ ADP 1 


+ TIPO E 
+ ET" 


FTmTtTISE TmitocechondriaTl. : Espase intermem braîmaî 
N N 


@AAARIEAO +Ape!f fri :G0.B) A 
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VRızdyûu E irf kaempferolÃ apigeninÃ luteolinù ùf š F§ QPEPÛF GipK fiAGirtf NB 
yızdfğfeRA Üı0° A10 mağteRf iF KGedFIHNjDY]3 Gao Olî AÛ || ür ÛF 
+ùzIGIF+ ù ŞA 6 2 LtdBE.103A 10* +dalf akfeRf OZ y0 tu PldtadfeRf lhir/O 
Î ùT J Gof ¥YEUTK10* mAÃ 105 maùfeRf ROSY KE o KfiAaigf ki Uf +û! 
+R Û! 
: 1 Z2 AKI! PED! 13DAf AK HFG 44 dl Z4 dia KEfeff KIED 
AL aR dš ZK ÛGR datz 1 
oH O1 ùùh§edtc-4 ÃAc-2 yÃatyAPt ALF 2 BAA AR d} ZKÛGR dyad zZ 
UL FFH!GDZDLED 
RAGIH DBYPEK yA IND . GigbA Gj gya rid aPrK ÛR du AJ 
.(1982 ULFEPA Ravana!) OPE I eGAARDNE CG 3f YPfp HT’ ùf YI LADYEoK 
O 5O AZYPEK(K JfRzdF CEDj K GAEIEBIRHf NF(2002 LFEPA Prostova) ã FDO! 
PEK! o UK fEAABI Hf + zIUNSNEK+ SDA yfAdk || !G dj OZONA Ûrpııı, FpII, FpI leA[ 
AMDiÃXıdfinA FşÛO PEU! yüz EXEL! uy IHNja A d4 ZK AAI 
zZêÃ 105 uÃı0“ ım aùkfeRf AZ (Fp1) 1 Kf fz BZHPGEPU K OF Go CPfaSrotenone 
+!ÃezdK fEAABIHf U znA(2000 UFEPA Kamat) A.K fAzdF OBA AR dl ZABDGLj 
+ o UCR Hf 2 AFA yd yz OAERHUF YIL Ok! jr + Sl qend LH 
KG 1LA®Igf ND !ç(2000 ULFEPA Siess)@GA .FpI I ZAKRGCKBKaempferolù f NDNA 
KGIUMBZSÎ Go eû #Ûf KC lgielëBigf eû#DL_A#p1 NDGZZrpIn Î ZEFFfjotKfR 
Aq +O ùZAJ aod}! !ePQFK HEDIYE (FPI1) I1 QAzdFLH@EBA. (1999 UCrampton) 
+ù RARpZK ÛL U ùzîyùû dA KLFAGZ +Z KRIBIDA Go yO HKG A 
„(1994 UWalaceA Shoffner) 
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| HHTTI 
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۱ 
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ا‎ 
: 1 


( 8 ME 


e 


3 
= 
2 ےو ی کے 
ک کے 
4 
Es.‏ ر ڪر ہے 
N‏ چ کے ےچ E‏ 
کے چ 
چ سے 
ج 

2 : 2 > ت 
e‏ ج ا 
FT‏ 

کے 


look: >12 + س‎ 


(1983 @AaÃnEã A al ZOÃeg!ÛF yf I ZK fS oD (31.B) qT 


uRÎ !gGpeaz Of JIL 4R a} ZARE KUÛifPÛ Fi !glaGU HNjyUP LHEFA 
HAM YE POLFMZ NJLHS Fp! OE affeRf AZ KIFAAGIL URKLD DIC +A 1f 
UR@ù S@A LHAGDIÛ Uk eA ARplatonatine ù BIHf N1986 Urore1 ath .+ $I zf 
Î ZAŞAdHEOH ùfA isopreny1 6 JÎ Û !BHEK+ AND! FARA OR ApAe!f prj + A PD 
CIZA QC z LiKE ubiquinoneù !BYER SLTNHCEYAABI Hf LPDECRL HB2S GDZE.-sA C-5 
L(EEHf LHY tad} fHNIYALESt ® où i ZK EeR!ÜÛ! eT GF aedjÃ Hm’ ùf afi 

.(1983 ÜLÃEPARavane1) + AAI! J 3 UEMERT God ZI 1 GY 2KSEhET EU 
ùù!f SRTQd#[ @ 105 mM ÛU0* m +Û@f affeRf LK FDORA! dG!f H fep FEND 
YN RA GOZ Fq!OU PIE NpDG ST Bf swelling † fog !qi GoKapigeninù fA luteolin 
yRızdFpdyüùF 10° m Ûo* tu Pldfakfeff KADEPTP) +z oxil QSOS 
Fiz Î !oNfD pe fp ader KoKKGHEQEU HORE 2Apf HNjyzZ .1 aR Pir Rf 

.(2006 ULFEPA Galesteo) Redoxù f KOE5SGHOON} o WTpù!f Ken! IT AHS 

CTD kjenp K UA f 4O !q eS Epi Hf PTPù!f QEBZ NJswellingù!f + fog 
PTPùù!f C5LZ ÛĞQ dR fPadenine nucleotide translacase BBfnAt o Û eû AKnF 
Î XAMEK ORF Fentonù!f KOE FAROSù!f aAkI ZZRNjZ AKA . (2006 LFEPA Quan) 
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YAR f FUNLRHSgA.Fe™ I !gFe” ùf If 4H fhoH’ I !q Hoùü DIB IÛF yfePÛF 
yî nd LUT DOSY TUOFpT Rf 2E RIF amî ANA oH ùDPBAdE H202 ydyZGYA 
Genfe®î $f [KA . (2002 UJePA Prostova) Ca nA O5eAgaf QoÎ Iq EWOY 
AùNjXÃ .sweıling ùf † fpogLZF +1AQ dK Ep ORF 1RO K GoOKBS ZAeGnf JNA 
+Û LAN) lJ2ùûADara yêd! &4Aefgj yad IHNjyfok GAZ TILAK! daf NAD 
+A LH X@Portho yAdBb Pefk!Üû! +olGiFt ZÃdQZQF pînÃ Gi ĞTÎHNJY OKA Ûrtho yAdZ 
Si RA apÜÛf KoKK EPA LDN feff IHN SRIAB .(1998 Üskuluchev) + ZAG 
YZ KLPDLÙ+E ù daf aù feRf AZ { @ PTPù!f RA Swelling ùDH ZoOdWDAXK HD 
CR KGEABDgOS GlFcytoxicity Uf ¥ 2R \ OF EAU! fer dk ADF JADA 
. EAS AGF yn tur Piz FfORBA UF Kft ddaS5K ED 
LÃeùPA Danie! YÎ o5IKfpBIABIRF LAOICAQE f +û! \Ger dft daf 1 fegf INF BOK 
ÃO amet Û š RO LE ROSù!f LIEFEAF apf x a AGI KGEAF AF5(2005) 
Y0 cf Lp IA .oxidasesÙ Ù J ONAN z Gl ACito!f KED Lad} BAZ FU LZ 
UH LYFE! SAHADE! SEL U ROKA. KEHF HNjfedF aazSK Am GORZAeRnF 
Š ù ĞBKOUKJHA OPES O 4f FO zf ADR f Af NF DERA U&BF+ FAo!f LIZ 
. (2006 ULFEPA Guntupalli) ATP 
kaempferolA apigeninA luteolin LÛ dY# + ¥a5edPF آ‎ ZAGedFEH fefdf jFNIFEKAB 
lT oldftu PlgFagfeRf AZ lA +û! fe d2ApK ROH o UGG dF ¥ BEK ED 
GAXOFNIEHFKD K.1035 mM LAF VF agfeRf AZT ak pÃd2ÃEÃ 10 mÃ 10° m Lihg> 
R!AQjA aî UF || D24] DARIABIAf KR NL OGD L2H I 14 o WEAF NjOSETL; 
I Rı!f BABIL NH & 2001 UFePA Morin) eA HPO dk ağekl ZZAFEdZ ehq!f 
MAınA RL EO zd iı oD/|LBZ pro-oxidant | !QyAofSLTNHCOAR +û! Fer df || DAF DA 
Halka) GA @o I ùZARFDZAF LÎRINj Goon YOR dBhpie dt K FAG: 4/A K ABI Hf 
Qı!Ad eA GZZY BEK J pIABI Hf NB41997 UFEPA Guohua) aD! . (2005 UFePA 
.(2006ULFePAvValko) Cu” GfAK+!G O5 ahq!f 
dz KGhroSù!f Ya SFE)Û KÛG yÜP Lj ABAPIBf D4 !if AAA DE 
JNJYFP! KAAS Hf YPfKLB.tQ 3f Yi ûl !B»ı Aı KffzdFLIbD™ ùf SLD o 
tù zf | ù ZZ yFTNyUR Û LFA o UPDZAAS YGF 2 § &SDESpY A Rf 
.(2005 LFEPA Jamshindzadeh) ROSù! UAT 20AN OI Zf Gf Li 
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Î ZA anf a ÛAÃ RiABigf LjheTEF! izf NIOTAS apf yg KAGE DDD 
5 ùURO Ljız ADAG gf IG Hü! yfef O 3f HOF Legê yu iDEpAAaEã AR dz 
Où RÃ agpÜÛf Kok KGPAF LFF OSI feff HN SDL BEK. (.OLAer!ÛF Y a1 Rf yd SK 
VùRIf BHOIEOEYZR KLDLEAE Of aFfeREPTPù f RAswelling ù DE 2odRIDAK AD 
affoRf OZ KGPdE KfHbgoS GlaytotoxicityÙ 1f ¥ aK O5 IA! CG d YyzHJA | Ap¥ 

. FEA apf ynÛ tu Plgf 


rS uF 
LÙdyù+# t+ùdE5fRIZAC. fuscatum LùdyAeùzdESC2 +UE5aEPNY Bb HNH 
Gb LAXPOAAKNE KÛezIf 2 REXA G +Ãgie!f gnj!f I Zkaempferolù¥AÃ apigeninù f 
.10 
(4U) +S Af Uf HUF OKA FA YPEKK FAAS IHNEN fepf NIKI +Z - 
.(0.01-0.1 mM) ağfeRf AZ RCù!f U @PIgl ZA3eA3f yF A 
+z{edfağeRf U 2ok@ği0” M A10° M ÛZ swellingù'f LAOOZ4TNSC1 U PS- 
.\KErUPK AQF! CLH 
1 !o1 Kz +AFe!f KAL I ZZDOG Ef fi T ZK RAIA Rat aDyrî SD 
1V 
affeRGNLPOùù!f YAzdU ùPÃO» ù! aq @ Û afed¥4ThK GPA IHNjKIGR ¢- 
. KF a FfeREDA HUSFUU  !gyÃoR tu Plgf 
> al dkaempferolù ùf Aapigeninù ùf Y DIG I !q8C2 fRDNjLDAARGDT 5 
tu PligfagfeRf 1 Z4] !RET fA @AHAMBAGSQE eA! 2 f tc ars GA feAp 
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5.أثر المستخلص البيتانولي أ٠‏ »امءء»٠ل‏ .)على الحهد الرودوكسي الميكروزوزمي 


(CYP) C. fuscatum OAS f DK db.) 1 XE Y1 
Sule S| |e 


29 | 18 | 30 | 00 |1| EH | 


UOĞTLNBı ù u: aodFt ù HeA2ENFFOTIÛ! in vivo OIE YzHf KEfep\FRLOFK 
(ERMD) erythromycine A (PNP-B) p.nitrophenol hydroxylaseA(AB) aniline hydroxylaseÙ f 
Ljıd¥KED NZS 1 50 mg ) RMPAINHùN»: vivo LfEN! +4 OAIPRYHEf fPdemethylase 
Î ùZA.68 U3.83U1.85 nM/min/mg protein Î Ùù!Q0.43 Û2.2 Û0.55 nM/min/mg protein 
LfEùn Ljıd ti HAT ofd KGHe Ae EUT Jeff NNE OFK GFE. (32.B¥4T) OJARF 
f P&E dELÙdZ200 mg/kg A®00 mg/ kg f+ ARMPAINH LHYENLHEAY+ETNK OBZ 
AH Lpdyù+ OGLj+RDME4-29 %) LF fPKDENER Û KEK EDED.C. fuscanm OAS 
.400 mg/Kg BUlZ (44-55 %) BRA p!GRT KD Gdğ0200 mg/Kg afeRf AZ PPN-HA 
i epoxide hydroxylase ù ùf OTIÃ %24 LF ERMDù! +R qfeKDXğla Û2.BY+T) 
.(b Û2.BJ+T) OAGIpE BK dELHZ00 mg/kg LEN K!AKHGRZ %29 EEO 
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I NNHIDAR GEANT. fuscatum DERHIEIEL GrFRSAR lin virro I UGEERE1 .5 
RMPNjNHoOG FW 


120 
e & DAS 
11E 
100 ی‎ 863 
— ڪچ‎ “P7 
80 
1 60 
40 
20 
0 
0 0,5 1 5 10 25 50 )]/۷( الترکیز‎ 
(a) 
9 
(c) 


oe KerNEUOCGIY I ZC. fuscatum LA¥!Ãezdp! hii f K Ged vitro OSE of 33.B) q1 
(cĞ3.B) PPN-HOXeEAHDMFUGWA (b Û3.B) Western blot A (a Û3.B) CYP2E1 ù! AH 
n=3 ±+SD; P*<0.01; P**<0.05 
Ao-A/Ao-Ac x 100 : (%) + XRF +R 

NEY =A. UE =۸, UHOAAFE=۸0+ ® 
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- -۰- - Troleandomycin (200 UM) 
11E 
۸ P7 


—چپgŞ‎ 83 


التثبيط (%) 


الترکیز (۱۷0) 


(a) 


CYP3۸4 Î ZZ. fuscatum LBF!A[ |dF+ BhABInf K Heo oF :(34.B) A} 
n= 6+SD; P*<0.01; P**<0.05 
Ao-Aı/Ao-Ac x 100 : (%) +XHAF +f 

NEY =A. UE =A, HOAAF=A۸0 + ® 


ağeRf AZ Gu fA IKJOTENISÛ basù!f JfAÃa Ü3.BY4T) #1 ff HNREOFK 
Vù# OGL RDLMEKGS2-35 %)Î !oyef NjUÛçÛb2.9 %) LF feÖD¥ D PNP-H OFLj0,5 uM 
( 5-25 uM) LjhEizeRf NANFEL OfKGE.1 umateRf AZ OfARf I HANP-H AAH LAZ 
LgıhGidZùT olf ù PNP-HAÃ AH Ld OGL] ZOE o! YR YGaF alfa 
.)91-102 %( 
HOT SF KR aE JRzHZOUUSE UF = HK ORF (cAaÛ3.B) YŞTÛf OK GF 
Y+edfHRMPAÃINHù Hur 2odFt Hf KUeZBSHeAerNFUTU Î ZZ. fuscatum LB 
LS NI QOD yYzHf CT olût ® PNP-HAAH LIX OGL] ZAR 2 Fu NOD! 1E 
uM LFegeRf ye LD A. (0.5-25 uM) lafpağeMK GeAaknEKn!AZ GAZ (0.6-16 %) 
! daba fDc3 YFedFLDEr NRE NjLNAFD(24-25 %) OeAEKNEOMEf 1 !qã D5 
56-103 %) ùùhKegıpt ù Uo0.5-10 uM) I aùğeRf YGQFLINGZT olft cf + iXIK 
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aù eff MIZ I fo || !RfehRtRSODYN SDK . OAR | HANP-HAAH LIXH! (72- 89%) 
jağdı KY OELFA1 um afeRf LHFhNGu fA GXJKÜÛZ5Gr 7 Y+edEaã GDGE.50uM 
Î HA51-65 %) 53-75 %) PFpPOOMKVZSNIP yr (1- 10um) LhNEZT otfjyî ADÛGdZ 

. (33.8) OAR | XANP-HAAH LAX# OGLj 
Y+ed LTINLjHiB(a Û4.B) YT ERMD OGL] ZA üAf KGPQF IRNjZDEÎ o5 
adı Rf OÛĞSKn@ĞıKA0.5 um aeRf AZ %34.8ù NK afp! ROB EXINK! dE5ã DEP 1 1E 
Rızhynùî DX Û5 um ağeRf AZ (53.7 %) OXNkYZDÎ U Ori d aff ffe OIE 
DIA. (45%) fod Hhsc3 YtedBISIEf UF LF feff INIFEPFEA .aféag| !R 
.(a Û4.B) JT (6-15 %) REXNKEfDI YFedFyrîl Ö 
Û fh KK GE Z pûnA fo! Hf Ke CNBWestern blotù f YUGKFEJFHNGAA 
LjdF!AÛUT pK GiRPdQAÃ RMPùù!f ADNHù ù Eb ù BÊQEK GEDZjen!f LA 3 e5 
.(b Û34.B Ab Û33.B) JT RMP AINH LBX4NOr ADU FoRf LEY © C. fuscatum 


RFE 

KCI I ùZZ +ZÛKLDLjtd dr adkerf 2 Keblf U zh foAtdalf LAU z2 

La BfEDIDLES BPDDGAf yur Af BEISLDLFAEU FOR fA .GBIEBtU aod OFEFAG 1f 
L+aFGE. (2005 UJePA Michiharu) GHEE HHEEOSIK LPXBOlGxenobiotic KEPdE 
YPjB (ROS) +OTLS 1h +AUF YFAF LHD dLFKLTH u aod K HEFAR !f lix 
Î ù!q|| !Rıhgîd¥1998 UuangÃ Robert ) + FUEL HBIZADEG YT 2odF+ f + SDE 
Î MlbY rf tù!G t fhogl !oyu ABPASGL Fin Ef At zf KFHHAR 4D 
YAR A+ HEAR 1f KEF LHHiz RMPûIf U 200. (2003 lAlessandroA Loguericio) 
foi TRGZù Û cyP3A4ùÙ ù! afgtA.(1997 ULÃEPANdanusa) NJÖZALJ4ThEYP3A4ùÙ f 
„(2003 UL ÃePA Forster) + HEEAR) f K GELL OELHH0-40 %) VETO o + FHF + SDKED 
ULFeüûPA Pierre ) BEDI fRNjLDAdN7 YTS RACYP2E1ùY INHù! U eodLD I ZZ 
LjI$oD5 OGG ROSù!f 2R] LIDS fp! HEFA 1f K GEL HNJONKKPEEEGS .(1998 
+A HEK GPdQEU' zND foOAC. fuscatumù! OAGOpE DK d!t da5agpf NFBOAZ yz 
Af U! fh dFyùzdf YI I IQA yzdf KEAGOIU' zhfifoR GAlfeAod34TONZ 
4-n1itrophenol hydroxylasef}I#A (AB) Anılıne hydroxylase UĞTLITPGI rkEEÛ IR joRA 
NDE qd. (2002 ULFEPA Jeong) INHùÛIhNY' adlı odFcyP2E 1 ù ù f OG TIL fH URES 
RMPUüûNÙJ' eûuodtcyYP3A4ûUû!f Ub TIHOReÛ Ö(ERMD) erythromycine demethylase Û f 
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Kù!FDqA .F fedf Kok+ RAY 1 dE5fRIfOR G@nK DHCER f CI5(1995 UFEPA Wietholtz) 
AÃ(AH) UBTLPEPEBRCQECYP2E1 OGLjlefedl SMKUNYRKC. fiuscatum BOF 
|| !RıhNÃNMÎ Û44-51 %) 400 mg/kg +Zenf AZ 4T af NÎ DEA.GA fo Î ZÊPN-B) 
|| ùdeG!f U ùd* LAY+edNMZ eZ i RfA(DAS) dially1 sulfide On2dFURIE DY a 
Î ZOAGISE PK dFfNjeÛ +RuLEh.(1998 UÜLÃePA Brady ) CYP2E1 ù! ÖZÃAl Ural 
.400 mg/kg +ùZenf ılZ I fo 29 % LF feSD} ® GC PlQFhNf5(n vivo) CYP3A4 OGQLj 
C. LEAT nft Uf KGzdt! dab5atef KOAGHpE BK dffrlj + SXNAf +H ad $A 
CYP2E1 OGL EWADREP73A8c3 YtedFLAX# NAB fedf NEK our AB . fuscatum 
KÃĞÎgK i EA + IER Û IEHNjKEÖG.PNP-HA AH LI OGUjlafedF+ HER UF NEGA 
atlı DYG nd (5-10, )yYGAE aE! o OeAeknfod ld 1 ZMaAtaegeRf KAD 
5-) yùî ADÛGd#73 Y+edfyz5Y DKGğsc3 Y+edBZDLEK97-103 %) DE D OOH 
a Rf Öù 5C3 YFedF NEHNjLPZGA . (59-99 %) OGL Kf HER f1 ffoÛ (25 um 
+ LBBù XK! SEDtD 1E Y+edt ODL I ZZJYmEeKAZ lalfad¥#dab! FON! 
50-) ıl I DYOIndFfRI Nj Rok! dE5ã FDVhh10-25 um) YGQEÛZ CYP2E1Ù! 
GIKEKLRFE73 Asc3 LjfPdE LB.PNP-H Î ZAI@R Û aBPf ûz + G KDK(100uM 
Y+edF feHfj LD I ZZ! @ RMPùNU 2odFERMD yd¥ AAR > {-jJDDEYP2E1 ydZ 
.(5-10 uM) Î aùfeRf yYGdBlodkeT olf Öce Ãakenl OG fj ZSSHAf UE 1E 
KIC Kû! .% 62 ERSCBBER Ûf Lhšpoxide hydroxylase Dp ÖO5Y+edFfNYPESGE 
tuELD! ùy USEEFARS f +UUTIUF yidX JR dBi gf JPIEK BIŞO fet HBF 
yùu PSR |SURjzRF OSE NPfbcypù!f KEI) yz EA DAY PEL] KRAGiH 
FA YEE 1RO NIYE HSS fA . Oct) udp gak AON AGI df + Î Y eR 
.(2001 ULFEPA Yasuna)yAHf 
monoxygenaseù ù! OGLBDIG O5YPEOK fEAABI {BLZEFAF Ghe!f MAK GFfedf K!EDH!A 
KG#EEAGR Nıho(1991) LFeùPA Chae FA. .(1989ULAEPA Siess) transferase ùA 
Î ùZZ ùA#dğcyPA1 GljJ# [{ GA (TCDP) tetrachlordibenzapidioxin ùNbu 2odF LfEN!f 
7, YAÛzg4 ù XK f KUBO P(EROD) 7-ethoxy resorufin O-deethylase OBITLj 
Kù!EDEIdË. || ù!Rš ğoKLZ anz I Bf quercetinù!BBl@FAZnaphtaflavone Ahydoxyflavone 
I aùğeKYGdBZ p-nitrophenol UMGEUDquercetinù!f N2005) LFEPA Jong KGfe 
Jı h#eùzkA5(1995) LÃePA Obermier GÎ ZF ağeRf || !RLIYA SGEN41-10 uM) 
laù Had#ù dahiNŠflavonoligans ùf A LAGI IAFI2HDOSIKYZSARLHSL ABI Hf 


0 


yef GBjIZCYP2E1 UGLY ROBY !RS foKLZ anzS5NB}OqÜdcE afek AZ CYP2D6 UFLj 
ADOlur ROR OG Of aaSLDLtdiegeRf MD !g(1995) LFEPA Siess ¥ NRA .ağeRf 
ûZ benzyloxure-O-dealkylase OGLYRSLPDLE5.6 benzoflavone NBFEOA! wS UME 
Judy || ù!ROUSDEi KA .OüiUMNRf yzdf I !o¥ PAFO!f FNL afeRf yFAUÛ ım ağeRf 
ağeff AZ CYP1A1 UGLjIGFHIOMIAIRED7,S benzoflavone NRHAFDLIRf (2004)LFEPA 
UĞTL] ZA10-100 um )egeRf AZ @r ROKGADZA] DALTRBHABIHf KfH LEXA (1-10 uM) 
.CYP2E1 
AD ù ZZAeazf LOG LAFE LF! SERF 1205 pfok OSageRf yd yPfKYIG I !o 
oi eatin UB TIDÊ XK ÛùÙ z5 fıHoÛ (quercetin) Bã +Ãegif KfGz Kf GiGIdf 
+ Ù FAA + DF + AHS Li zf DEBE AG !Ra fA. (1988 ULFOPA Pachaikani) 
ERODÛ DZXSRf + iAf yYePSLFBIDZ-4'Ac-3' I ZAORAKeGNF yA LFRK!FDORA 
YNR@E .( 2001 UL FePAMiroslov) KCH!GDZESXIEF + OER yeoyÃ p +ORfa!f pûnÃ JA 
Gin Ac +|OKELC-3Ac-2 FORAY GF ENO OOM oUF MRY2004) LFEPA Iwata 
AD;aN +Aegif yi nd AJMY1 995) LFEPA siess FFA . OXIR Yzgf HNje pi! REE AoL j 
UB TUj OU USE yù zDZA EEK ER od 2IEKC-4'A c-3'ygfÃd Î ZK ÛBR dË yê ARO 
f PER dè feheyP3a4 AcyYP2E1 UGLIER f ã f52 üPÛf peSfp.CYP450 
QıpOùRf tù SEAGDEK fo d2 üPf | !qNJF!A( HEK GPADADT. fuscatum OA 
CYP2E1 ÙÙ! suppression +ù O Î !q f5 CEK GELE UT atfedjA yêd yd PEK 
Sapone) CYP2E1 ùù! Où IAN OB TIRf N ZA transciptional OW IGYZE foofp HfA 
Lı NYP Rf yr KK EAABIHf NMG1 983) LFEPA Huang f 2GDAğn (1998 UFePA 
Où ORF Yù zHGL ob HI LI2SF!f BS A! .P450 oxidoreductase DEAFAR fA NADHP450 
Af (1994) LFEPA Burk AınAt o OA YzDHFoQE K GEA fog KRAABIDZ 
LÛ dYÛZ# | Û ZA SMKÛÛZ5ã AU DFhominigia sanguinaù Ù! OR dÊ PDKÎ dF 
(EROD) 7- A CYP2C11 OBTL] ùZZ ùÊËdË(BROD) Benzyl xresorufin-O-dealkylase 
pûg. ÖfÃùU Rf Î HZ419- 18 ERSCBEYP2C6 Î H2 Hdethoxy resorufin-O-dealkylase 
LÃEPA Bok NBD .CYP3A44 OGL] ZZ HQEERMD U' @oKI !qã Op BK d> gj 
Scutelaria Ùùù! Î @Rınf f BER dELBINA[ Fa-naphtaflavoneù! OXIME YZHB(2000 ) 
A! RAccuùMur 2odtLfEn!f gfheyP142 ACYP3A4 LIYE OGL] HZAaicalensis 
.(0.1- 5 uM =IC,) EPBONf 


178 


K CÛ LAD Ab oÛ OU oaf yı zHf HUA fepÎ ÙZZ(2002) LFelPA Jeong adğ?Ã 
EDN !@Accı, ùRbu: 2odFLfEnNn!f ght DCYP2E1 OGL] ZXA8 8-glycyrhetinic acid 
laf HER f ã ÛD 
yùzHf aaùzk OÛRf UeTEHE a K GBIHNY fo DEIRaS! He Aer NEtOTIG! OOMAf YzRf NB 
KÛezdrfe Pf NG SCYP2E1 O&K K42000 ULÃEPA Hameda)atkt o .l@ +û! GEF df 
.ROSUIÎ 
KÎ fe PBB AZ viro KEfePBZHT DHYz3 JHNABST feof NIRELpanp GF 
Kf ADH GûnA Lb !ED BfA (1966 LFEPA Ameer) IA SG !qlPAdAHNYZA .in vivo 
YùU' fhdeglycosylation K@GFH yu PSLDLFH © in vivoù!f +!G O5eRK J pHABIRf Û ZZ 
U2004 UFEPA Strande11) KC ÛA FAK HEAR DIOSIEf yz KLDLECA . @RHS 
Öù !Ãeip LjnÃeù ADAIkylation +ù BZ Bı rip Ãù Njt špÃ KGFfefNK bo ORF KUC 
olefind :yYùMEĞ AKG@r 4G fANFR Aefp EF 1 ZAQIOZ2006 UFEPA Kanokwan) 
GK OGf BAGOF LAZ SG (2003 UFEPA Meredith) Wihydropyridines Ucetylenes 
Pan) ROS ùù!f GinRJZHRF 2 TU LIGA Lep 2 T LiiHEK ORF HOT t2 f AR 
yû cS R@ÛF VÛùÙP LÙlšumenhydroperoxideù f OMKCEDYGIf ANjGE 2002 U ÃePd 
+ù BELjdyùz ÎÛ ù ZAXKEEAGN f CEUDIDZ !Af OXIA BEEF GOA .cys-436 T Gi 
U’ ùzZA chloramphenicol yi dYG'f ANjJGE OğAef 2 T LU (acylation) FBZ (alkylation) 
yù kok Kut ù (2004 ULFeùPA schuldt) KOI [OK LQG fztf tù Ror KAOGAeGN 
yÜÛùUP LjıdzyYP2B1ı BSL LÛf OST Bf oxamy1 chloride Î !q@HPEAR§ chloramphenicol f 
Î ù!QCYP2B4A CYP2B1 2Š 2-englaphtaene YFok EGE. OğAeNp Lf OFMNYyAK HEF 
fe N lDDGI zf ateRf fHNjY ZASXelut-302 ù NHIDISIRF ated LHS Hf ketene 
UDAHEND ù!q(1988) LeùPAKatachi YNjA. (1991 ULFEPA usia) LS +AU! GTI 
CYP2B1 Ub%510-undocyonic acid YFCQdELTIA RUOMEDK GAGA FEENYSPES fp GDA 
DEHAGN DIME K ECEEKKBEY . LjEEHS! BEPES CYP4A 1 ORS Ep NUÇqUBÊ + DEPE 
CYP2C11ACYP2C6 LEFT f Cmù RBUESGIù H#AdAFGù KL] ùù!qî fDù ÖCYP450 
N-) BF + DA ÛU fA KB, 5dicarbethoxy-2,6dimethyl-n-ethy1 1-4 dehydropyridine:tO JAD 
.(2006 UkristineA Amit) (ethylation 
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r uF 
AOHeK2ROSù!Î Y A R fel dERSLDU RoadFOeAeRNE GO +AFFe!f KIDZ 
RMPùNY' 2odFCYP3A4 OMEAINHùNY 2odcYP2E 1 ùf OMKNb. Kar AF OB@G 
. FEA yzHf KCeazd 
PNP-H LONE OGLUjGr SPK400mg/Kg AZ C. fuscatum ù! OAGIE DK dt5|o - 
epoxide hydrolase ùf OGLLHZeZ AFUCYP2E1 OGLKJfCTMAHA 
z5 |o Rp(8c3) JABS OOS UF fHNJOSNIEÊ (5-10 ıı) ÊZ P7 UD - 


.05 uM LAV{INEOIK 
ağeRf ûZ GMKkÜÛzZ58C3 5 |o @45-25 uM) ÛZ CYP3A4 OMu1EùfE TPK - 


.25 uM 
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DEPUFCOEDEGEL FH IEA U. cheirifoliaNT. fuscatumn O||I FNEPNEG 
.RMP NjNH oGn vivo REFEN 


K@HIf KfeTAAZ ZZn vivo H. cheirifolia C. fuscatum LIYH! OAGOpE BK dfeP/f :(8.B) UN 
INH+RMPùM BAQE Lften!GGedatf 


H.cheirifolia C.fuscatum INH+RMP H.cheirifollile C.fuscatum INH + RMP 
+(A) + (A) (A) +(A) + (A) (A) 


**0,45±7,02 0,50±6,10 **0,78+5,54 0,43+7,65 *0,94+7,10 0,8±6,09 **0,65±6,14 0,53±7,41 5 
RBC(10°/mm) 


**0,68±13,90 | *1,80±12,00 | **1,98+9,98 | 0,80±14,80 | *0,07±414,2 | 14,270,330 | *0,63±13,80 | 0,70±14,0 
Hb(g/dL) 
**5,03±41,80 | *4,20±34,80 | **3,90+28,80 | 5,07±41,90 | *5,00±40,00 | 4,80±38,60 | *4,20+35,6 | 6,1042,0 e 
0 
**3 50±57,60 | *2,80±54,00 | **4,40+49,50 | 4,10±58,20 | **3,4457,50 | 2,50±54,60 | *3,02+53,00 | 3,2045780 o 
**0,30±19,00 | *0,40±18,00 | **0,15±17,02 | 0,30±19,20 | *0,40±18,20 | 0,30±17,80 | **0,20±17,90 | 0.4 19.98 | MCH (po) 


LjRDAHAF O Adz ucHÛ ABF DD GF ACdZMcv UK REAGKI:HCT UDASEIjHD Wadd KEF : RBC 
.[ APF 


hn = GSD; P*<0.01; PF*<0.001 
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o zùhY' aodfFerrocytochrome C Uf 40 HA RAAB KGPIBDISIRF of :(10.B) UN 


(ım) RIHF 


0,4±7,8 | 0,0141 | *1,8±13,20 | 9,328 | **0,99,6 | **2,809 OA | BAA aoguerin 


0,4+7,8 3,5±12,1 | 9,320 | *0,95 **S,8±70 | **0,4±3,9 | 1,32 


(uM : EN 1 1 XM + j Ya: § #dd cytochrome C (nM/mI-RBC) 


n= 6+#SD; P*<0.01; P**<0.001 


@MıpPRMP AINHùù! +u 2zd LfEnNf LM4S.B) YAGN!GS IAEA Ffegf HNIFELORK 
Kù RafAreAF Lhd yù# yfeù Pf NJ dgal SG Gaddf K@HS yFUNZRfEd fe ef Gio 
OGRA YIDUBT G U HAF ABF DoJA Oink ageggA Man Acinf i HodjÃ 
LAX! 5 Rod OUR 11E OS5lelfed IER f GARZA Gacdtif KEF NIK ED! .+ OOF LHZ 
KefûKkt ù Û A +& GHAÛ KfeTOSSL oK|| !RY of Al. cheirifoliak C. fuscatum 
KÛÛRPÛF (62-95 %) LRA Üü+ KÃÃ (84-89 %) MDAùHÃ LjienydAtegif LIX 1R f 
ùuùAÃGR ùù!f +ù ŞAM. cheirifolia KfPHfjILD I HEGST UGSH-pxUGsSH) + AASEADE 
H. Lhd jeùzdFisoquercitrinArutin ùùf Lid YBfK.(9.B) YAN (75-80 %) G6PD 
(% 67 9) ERBIH5GRER IA +f Geddf KHE vitro Ado A DOGcheirifolia 
8C2 AP73 LËRPù dË fı NînAÃ dğğîhl1ı0.B) YÃN (7.5 uM) +R çtzen ûz OAR I ZZ 
.afkeRf x= {AZ OFFI ZA%55 U0) BRE! IGOR f OBEPC. fuscatum LAILA HE 


RFE 
ÖUĞizZRf LÙZ +ù dE +f aUEBErR dft dF DEXODONAAERHF KEL alfa 
foladz! iol} !G CEL fHNJY of S5 ® UWifampicinAisoniazid :Y| f KEE HIOFAGF 
(1995 Wyman) sidiroplastic aneamia ùù! KOTEK poikilocytosisA anisocytosisù Nj 
N\ğ.(1988 UWranzblauA Hasting ) immune thrombocytopenie ù2 2z5@ZADOoFE[ YERPIA 
Î ù!g RMPÃINHùÙ!f LIF OOZKã EH o NOG OoNjNIOY NREZYS KG PPE 
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KAGE U FPA OjinÃc ağaRf U PY Hz GE! EAT GF KED 
. fedaî KEHF JFÛP OE 
NZZ AO RfA pyridoxin phosphokinase ORSLTNHCINHù!f NRfO HAZE LANG 
I eÃeùûv Oùidêlg5 ŞodEYPES LINE HNJNEEZES .(1995 Wyman) B6 Lif adek 
jO |SAFBENF 5 PKL YQ dE (1974 ÛPalma-Carlos) N-amino levulinic synthetase OFILj 
LÃû+5.(1989 ULÃ@ùUPA Storozuk ) + HELARNjIGHED !Ghp+zlg4 ODAC 5 SBEYOZS 
.(ROS) leolf aeAmD&pfep[ d3 fp GXfen LDIX-amino levulinic acid +H +ziO BEK 
Kû EH Lı deù AX ZAL S5 Rifo'f LfedZEI XH od 2fak Gedaf K @HIf NCEEZE) 
GIRO’ ùù! fa dK LEPA + EHF U 4U KES EF o Û ÃEo!f yd SEWED 
Bor) (OH ) ODPFAeGIF oR AM leo!f aR 3Ã +nRdFetonA Haber-Weıss KÛZ 
.(2006 ULJEPA 


H202 ÃDo’> UM CE J KEHS YzKLDE LIED KJ df NEH ad T!A 
L$Sı NPE KERR || GÎ .(2006 ÛÜLjÃEPA Hsin-Ling J 2H YFI T GIF GigbA || je 
ROSùù feRoOKOIGND !q (1972 UridovichAMisra) FT ® Cer JHA Gedaf KH 
Gird ù zg njgyzRELDLHH o Ged K@FA+FUUf GIP ZZ tAğKUpeiakD 
. Rf 5 RD GEFentonù f KÛZ 
GUT fio i ZAjedf KEHF OSL +û! û dft DF + alif Lj pfARS yf Kb 
ÛÛ PA Mariken) +!AAEA+!SHAARAKUURPGt fo5LDLH A +B GEAU ydAZA 
yùdšù St zeùî hüfaù öŠÖRZÃefnf emf AD o UREAR +Û KERDE (2004 
ya +AgledhieAiT hif@eŠo ùf NDGE. (2000 ULFEPA Shakelford) +AU zf KGPAQF 
+ ùv Û2004 ÛL ÃePA schuıat ) +#DdFaty + ANF U CBU ydfPSYZEST HfA( HO”) 
U JEPA Stajner)Zl FE zf KJA abot PF Gz aê fadHRGRjUpARO “ù! MD 
Asphengomyelin LUHKA KBE Aff tù ziuf deû d#f KO REI GzNYeAS. (2006 
phosphattidy1 ù ùf yû ASA NOR! +E zf +IFOGBIGG OHDIPC )phosphatidyl choline 
ULynchAFridovich) CDIT DADE + |KIB§PE) phosphatidylethanolamineù A (PS) serine 
c2: ùh®IFf (PE) ù! GET @ leo!f eAm!OGpR f 24TK IRSA, Aff WNLAFK. (1978 
ORF + ERIEZR +ÛU + Ao! UGfENZ KK EHF IHNjKp.( 1983 BleeAKoster) C22: 6 Ã4 
QıfA. (1995 ULFeUPA Sato ) GHFù!G I !qgfiidvüolgleA[ O5DPKLDPDEIT LAZ 
ÃRùWGf yid rEg Gz +AjOğienp ã AR ai KUR! fog !ot WAR +ÛfeD 
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+ LIE fenan) GE Ljenyaiegif KÛzaxGeî i !q id U GÛ A+ 
+ Tz HAGAN K feteff HNjLB.RMPù JAINH ù! AQ LftEN!GB TT Of dedaf K@EDZ 
Carrell ) qedî KEHF KGARD !!K JA +E 4R d1 ZKFfek Gof 5GIPY IRN 
.(1978 LFEPA 
(Er d+ dF GiJ¥T FG + Bu f KFenDIEfadBFEP ROSù!f afeKYGEf + fo5fp 
(AA +û! L6Giu dt dF RYT fof NEKOD! o (2003 ULFePA Sandra ) lf +Û! 
INHùù!GKù ZZ LjfEn LAXAZA T ofdt Gdedaf KEDZHDUBOCAT, SOD, GST, GSB) 
Oğiatp Yio YG O Hf SBT !o BPA FS fA UESLKUÛFEdXKu P14jfpRMPùYA 
Chie IUEDG d!t ù lfePdE! ® TZU eû Eê Où lgûepY A DIHŠLAD am #zf YUP LIZ 
OM BKC nifD KEE dzPAS, INH, RMP) ND !etIfp KGfe6KaGa.(2004 LFEPA 
GSHùÙD!f aù geme TEH! ù ûiızf 1 ROGDT Af T aû RH e61 dBs6PDù Ùù f 
.(2001 otelle) 
CE Bù LÃoBZIGR f KEDEPIR HU! (EF dt HIBE +A AFET fof FNIEOFK 
YyùHEHOT Rf SOD ùf FT F C. fuscatumAH. cheirifolia OAGOpE BK dëb| fd! n!GAF 
KELL fRIEA (54-78 %) Û(42-71 %) YfedDH-O», LIE BOT Rf caTùHÃo ù! Ea Go 
(68-85 %) U40-62 %) YOZPYSRIZ! Rf (GST, GSH-px, GR, GSH) @ JY¥TNOASGADE 
YyRÙT NJ EBUKEUI aù &pKY IG Î !A.OfARFf I HZ. cherifoliaAC. fuscatum Jz +@R f 
+ ajel 1û +Û FA vDaù!f KÛFzAU' PI NHzZDT Hf + IYAR +ÛF KÛzdEBU lg 
OfAù Rf | ù ZAjedZ#f K@HIBNS4 B2ùhyrfl 1 RA ULjAenydaAteg!f Ok Jz HfA 
arpk! !GSK GPA PnANLf{ BK dt LBNYzZ5A $.C. fuscatum OAGRpE DK dDFTDLED 
ã fı! feùudF fNIyAFK AA jens yA KÛRA LA +Û KEE dZOGEIF UG 
CEI NBYPA: KLTLHCEK f pHABIRf NDI !qfACGTLIR/A (1997 UuppettA Aroma) LOB 
Lùp LÞBRST RıfÃchain-breaking antioxidant YUU FBZ 4U YG OCT 2f yo 
1996 ÜLÃePA Bors) LIX || ! REA .(2000 ÜPietta I996 Bors) IA +Û LIK Gens 
2Ã yù Ãk LDÛı ifcEhK J dABI Hf K GDI UT dAFRGAENA LiRf (2003 UFEPA VelazquezC 
lL ÃeüUPCAÃcoady ) tHbTAdFaùts +N U’ BÛ H1G ! Goddif KEY 1O2 BE LESH 
Eu dF|| DZAE|| DZKLDLtCEK J pHABI Hf NRo004) LFEPA Marikan e@GTH!A. (1986 
.JfePUÛF LIES If Hû! Ee dj DELS + BNA dê +Û aotf apf a BY û LA +û 
f ùo5Ğl{¥ ù BKin vivo KÎ fofDFUUBOAG 1 PK dF fHNj SESEBHEN 2G KAB 
|| ù!BA #. cheirifolia Lhd kù !A#ezdFK GPABEHIAAC. fuscatm LH¥!fezdtK GPdF 
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+ùzJU apPÜA! jlj KGeddIFen!f ã AR dfi HAUGH Gof in viro KOfODEEG PM 
jL JA .Gedêf KEDAH Uf HUB viro Ad eAmD4 Uf Ap ÖB!T @ +f IFN 
50 lam pO &XkfeAb K Bu FBEDC. fuscatum LHXElpZ MORÎ apigeninAluteolin KH QED 
GA LZ(67-69 %)LjNEDPEKET olfji Bf isoquercitrinA rutin ù BEAD)” eRDZ77A 

.7.5 uMeğekl XX aff 


rG üqFE 
INHù DZ vivo U zzRf AG! SHEA !G arp Rf OAAEIF KEL Y GR ¢ 
OZCAf Q +Aclelf LEL U Ooh} IBA200 mg/Kg ûZ C. fuscatumU! FEF YzZDEMPA 
lalfad¥#dG5SC2AP7 Led 5 |o GÈ. carbonyl prteinAÃ LPOÙÛ J LOX# ym RBcÙÛ 65 
YG] !HONA7.5 ım +OMR o!Zen AZ RBcÛ!f f 4TPIDGRIfBAEO,“ù!f al 2 DCS 
isoquercitrin ÛU 1f ArutinÙ J LOE a 
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(OM 600 x Lj D+ LANG LjENY LOE VOI micrographe : (35.B) AT} 
UNF (a) 
PNù!f OGFeqU(sc}H BF DadF}5Û(nc) I ated2PLj 50 mg/Kg INH + RMPùNOAQE(b) 


( INH +RMP) + (25 mg/Kg) silymarin (C) 


( INH +RMP) + (200 mg/Kg) C. fuscatum (a) 
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+ LjRSANGKY hydrazin ù! OQ LftEN!f LIES IY micrographe : (36.B) YT 
(OM 200 x LjBAD 

UAcHD (e) 

(SC) (steatose) LNfKU(nc) 1 ated2PLj (300 mg/Kg ) HDùN BAQE (/) 

(nc) I ated2PLj+ZG 16 fzNf300 mg/Kg ) HDùMOAQE (¢) 

(nc) I ated2PLj+ZE 24 fzN(300 mg/Kg ) HDùN BAQE (N) 
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Dizd \ffodkt dip A3IPIf GINS NPY KEE NAA !f anpdatKGfepFE ff 
aùPI4f OCù5Où SY KRMPAINHù!f NB(bÛ35.B) JT 1 OLD | Aa Û5.B YT) 
+ùdGRÛ Gi dP! eiTregoU A BOGIES RAF ffrEUGHGN ated eA) i ated 
C. Asilymarin Lj dZıù# NDdAcÛ35.B) YFÛûTY NRE] FEB OBS GPAF yAo KfANA 
Lj dhi UPI NK ZIXT ABF EARf LAK anl F§H!GIf HNjeKK LIK BD Dfiuscatum 
. PL +!G Î !qoyA[ Af 

+ZOÎ 24 ıdZacHD ADIDùù!f LAXEPAg¥zZen OZQE Lften!f 1 fepFE] OA 
ãÃRî dz g{ğ hù nıþk Dou: fA leak PNDd#HD ù !B300 mg/Kgù N BAQE LftEn!f EBED 
GEDAJRGg 36.B) ¥HTH T FOG. (fAe Ü6.B) YT AcHD LM#Zenf > 4H» OQ KEE: 
+ù Np KfAn5l2A[ O5ONp eGFegEhan) fpHDù f L400 mg/Kg ù! tu Red LftEn!f 
OND f HERF HNY|d 1 OAAFLHEZG 16 fehmacrovesicolor degeneration steatose +BU 

.(h 36.BY+T) I ated 2PLPNPNDA!ZE 24 f 
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1 AFORE 


A QIOOK 


FOODOOK 


# mi CTEM 
TEM Marg 


SOO nm 
TEM Hag 


~~ 
2O0 nm 
THM Hag 


n ( 


۴ ٣ 
Fils Haaa LENA F 

Frinë Hag = §i?Ûx § ã in 
KEqŞuUAFEN May Fı; 2300S al 1:13 PMH 


Filo Hamî 1S-tIF 
Frintë Haq = Z355TE @ 4 in 


acquired Hay I, 2300S at 1:0 PMH 


E 


7 
9 9 

a A. 
Fila Hamo = F7Ttif 
FFARR L Mag lAFTHAE O 4 iF 
ATqu iradl May F, 3005 at 1:37 FM 
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a FO OOE 


FHOOIK 


ELUTE 


HOD Fm 
TEM Hej 


S00 nm 
TEM Hag 


xu 
O0 nm 


TEM Hag = 


Fi 13 Hama LEAF 
Frint Hang 5s FTSETE O ã in 
KEquULFEN May F; 3005 al 1:1 Pm 


Fi ln Hamo a 12.tiF 
Frint Mag = la7Bax @ 4 in 
acquired May 1, 3005 at 123 PM 


Fila Hamî = ZLI F 
FF{inl Hag ii?êaiz O 4 ÎR 
kequirad Hay 3, 2005 al 1:23ê FH 


F115 Hamo a 2-LI f‏ سڪ 
Frint Hag = 1lBa79x @ 4 in SAO nm Frint Hag = la?Bax f 4 În‏ 
Kۍ3ÛÛ‏ = Acquired Hay 3, 3005 at 123ê PM TEM Haq = 3SûiiÛx Acquired Hay 4, 3005 at 1:33 PM‏ 


Filo Hamo = 17.LLF 
Frint Mag = LIOBBx @ 4 in 
aequirad Hay %, 2008 at 13:04 PM = 100i 


5 
Filo Hamo = l1.tif ar 
Frint Hag = la?Bax @ 4 İn SOO nm 
acquired Hay 9, 2005 at 1:82 PM TEM Haq = 20000x 
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سے ! 


a al 1 1 ۴ ا‎ a 


Fil Hamî ETT a F115 Hamî TET 
Frintë Mag = #d70x @ 4 În 3Z mircrama Frint Hag = 365959x f 4 İn SA nm 
acquired Hay #1, 3005 at 1214 PM TEM Haq = 130k acquired Hay 1, 3005 at 1:20 PM TEM Hag = ZoûiÛx 


F110 Hai 1E n F115 Hai TLE 
Frint Hag = 22175x @ 4 in Sû0 nm Frint Mag = lBa79x @ 4 În 
Acquired Hay 3, 3005 at 1:14 PM TEM Haq = 300z acquired Hay 3, 3005 at 11:1ê AM TEM Haq = 35û00ûx 


Fila Hama û #-LIÎE س‎ F115 Hama û j-LIf سڪ‎ 
Frint Mag = 29567x @ 4 in SAO nm Frint Mag = lar?Bax @ 4 În SOO nm 


acquired Mag I, 2300S at 11:15 AM THN Hag = AFOOOK acquired Mag I, 2300S at 1O:T AM THM Haig SFFOOK 
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+ DEN Lften!f fp BHPNK Gr ZA AA BERK f LM¥Z michrograph :(37.B) A} 


C. fuscatum ÙùNIgÊdEADRMP +INHùÙ 

.(tdPKGr 2) + OFacz Lften!f Fp BAPNYAA BERK !f LMEZOp:2 Û11 

.(hydroperoxides) + Hjp 5 OZEOAEAKOF IAT K+ jFhADN!An a@j) YT AoK: 2 

E OF! SEU GÛ ++DES MSIELPANÞ) ÜRMP +INH ù BIZ jften fb BEfph:33 
. 1! APF AW o!BK GE ARR! EOL pEAF ff 

U®AAEARNE Dad OSA SUswelling KÛĞ eat an Ü' nf KEL adRg: 5 Ü4 4 

hydroperoxides 

U SEL AADYFIEN Il FHA OEE zaDGEHEF Y KÛ Al zf JOK:6 

hydroperoxides 

swelling KUG UFPAAHACNE yfe RUE aL DaQHEOAAKNYA FHF CELfPHOK UU RPG: "7<7 
AAJA 2 fezf 

UMAGE CGPI GB ABUF HDF LEOGUC. fuscatumù N BEAQZ fen fb BHAfPN10 - 8 
. GHECDEPAAFANE LUGO KGEARDZ %5 ae 


INHù ù Ed ù OO 2ù Lffenf 3Û ergoplasmeùf RE2 Û Ü) yT NEjenpk 
H+HbDTDYaA Rf aGRj! DAGQE yeARf edaDAGZ e AHdanpdK fh Le fei AMPA 
+ù QF Lft n!f fi HDS fi! NÖRgergoplasmeù f NASD. ( 1F) +H! oU pf 
On!Aûn ain YT A05. (2¥4T) + ABF UAT o!B He ARIF YEON KFFKRMPAINHù!GD 
.(2YEùUT) CE OF! ù BÛ GÛ HDF LAF +ou fAKüÜT o anpA AIZ fenpdlPak 
oFRTZAf ã RA d} ù ZZfFEEPA NL jefe SF YAMINR dfoODEONHù! + CF EE +z 
yÃbı ORA (7JFùT) (swelling tù!G@)Où BBE enþd PA! FABK fetzA EZ 1 PAAFAKNE 
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U az SGET aA 2 Uzlf yl zf 1E afet çarix iazRgZKÛAÃ GğezD 
OUR FI HA +Û Ff 5S OWBYERPAT efAFANE 2 üzf 2 fU ZAG zf 
LOI êek!f Gù NAT ALG YOKINHù !B AQ; Ljften!f HIKE ¥ of 5.(7¥4T) 
LFF ZANA + BÛ AÛY +HDES Angf CEL aR (6Y4) 2 ÜZHOš [ BK EEAXETTO 
iI HDA 10- 8) YT! eur Gf(6 YET  HIBf IH GFZAIfK ORf hydroperoxidesù f 
f4A+ù BFE AR®!f yı nDZefû fd Y4 T!IBDEfOKK He Û C. fuscatum ùU BEQE Lften!f 

. hydroperoxidesù f LYAQELHM' zN5( 2 LHR2!IGS POAEARNE DEQE) 


RFE 
ADRMPùùYA INH ùDjr ezk AZ + Hf 1P +IOR ça ff nkt hê Lî KGfeGf Ab 
LÃù+R Gig aKXA Fl GA > +z eG AKjK UUPHMNjARA.HD Y PEA] !q 
LEN! E6i HDApOFO u f anjd KEEP KAS. OAKe lî yU fo +8 f AZ 
2ù nþdkk+ ù Bf +ù dPDZON Ajf DadFY ¢ LHDIGKHDÛ JADRMPAINHù !f ù N} OQ 
+ù!ÛpAsTÃALT LE YA RNIDERAT ad’ atadf aPljA KjÃngf addi yT Aofî 
eT sDHùf YA KAtBFIKAD ASI ZATGELDHù!f ¥ A KfEA COZ 5 af I ZZ 
K@ıu zf QTE DtÛ FBH+A EU T HAE amqDIE ZUG. aû RAKNEY Uf T ZZ 
.(1984 UJYEÙPI Kanco) + #) !@If KfALIf ¥ NET EDEXfES fo! DRE KÛZ JÜÛPD 
+ù dN Kf f YETKUCRÎ haloalkylation 1G Y fk! FED! 10z ÛES BF KüÛZ&k DGE 
INHùù!f +S > ù+zk. (1998 ULYEP Beron) dp GGEFEQGIY DHE On!An a@j LAZ 
(ûî +Û Uz ŞÙRf KÛSızdU Gi PERFNjZ +z! ROMANE FEZ ye PDE DIDù fÃ 
EEE jA UDR !@A DEAT !f HEA AMPù A ADPù!f HEKA UaTpù!f +pI + @AG Af 
.(2006 U jWEPA Francis)K CHA CAK Geo Y feULd De dzdjÃ BD GH 
CYPzelùù!f LHESRRCYP450 CELB Of Og edff AcHDù YA HDù!f LIX U’ 205 
URf@ù A . (2004 Û WEP Victoria) KA ekedtPKXK ÖRF leatllf KÛGAÃ HDù!f KÛÃoK 
+! df HEU frhyPEoyAEeR AFI 5 SPEBBKÛRf PckcÃura ÃAcypsı KG BBIN; 
dÎ NYHùUTR fU KLAN U’ GBF + BD .(1994 UimbrellÃ Jenner) YÃCR SFE) 
VLDL leA[ O5eagADL_pÞPR Y AGS Af KO DK af A Eb URF a6 Kt! dA 
> gj DZoÃRiHf Oi Hf 2798-oxidation KGB GET Y Of Kp(1 992 UL WEP Prerce) 
lL ÃeüÛPA Raja) LNùıKlEUT Öi5leR UF ate +3NEf U BUF HEROD aR 
aaùoKY¥ Hil Kswellingù ùf KÛĞioÃ FZ Y OR Û yfeÃ Ödfat Cf KDGE Û2007 
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YùÛUZ JùZzA .\cêü fd KA dF LE yAQ df O/eARê !f caspaseù DOTIQF cEEAR; !f 

KH + EPA nf enp UH ® Q2ÃQ5 Ãcalreticulinù f K Genet î + zf K GELÛF 

OùrfğFEITzf yitiPffod Ooi zf Kok+ PIS HDEYPSLIÛF Ken Linz 
„(2002 UraziaAÃ Hussain) (necrose) I ABH KAB) 
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{ yazan 


Chrysanthemum fuscatum Gi dXijL_jKYeoù T LS Eb] ZA fedf hii KEK WT inal 

C. fuscatuml zZedpPÛf yAt د‎ + feo T 1f K GHEY DL HXEBREZÛ Colocynthis vulgarisÃ 

LA +YeOT Y +f KEHDIEG dfend ¥ {IAF UOPALDZ KeAzkKGr ãfogL} 
.(CRSTRA) +E 5 OED SBF! GHAK GR ated GeoT f+ GDReTAZ 


+ AAS} UEPDEFKGR QI †[ fedî LHDAGIS of ã 20Û C. vulgaris KAHNDD 
ef 1[ Oc. fuscatum KZU PDE SAAS K fe GPU MEDE Oo + fedf RUF 
in Ain vitro K fe NAAN SESLHZE by dF fHNIIIEDGZ iiarf A fegf I IOAN 


„VIVO 


C. fuscatumùù! OAG ME DKT dF ùlg ã ûd kchi + ddarr f Aorf Kléhf!A 
HEÛz12.5 ù! OŞezAGHerf f off ã RD UFHAGIHf HUFPIf Nf +Z GY o KFPHABIHED 
Î ù!q18/1/1 Ü13/3/3/1 Ü4/3/3 Jù ak KIKZÃOF GIF YER NOAGE DK dFLHZ 
Lha¥DFDAGEBAHNK zed Arı1 Ürs ÜF2 2Ã +DijJ XRF DEESBK KAR 2Ã + 
yùd#ù gz dayî ZK foo RF Ff Rr off (2 UD Û ) YR YT 3f KO 
Î ZK GPK T Hp 2 PzK O5 EEEÛF HEyÃ .Sephadexù f pC + ŞIEDHGODCRR Q 
!YÛREÊXIAÃ'C MNRÃÎH NMR tù êk uv +z + ak Oge Herf || ADF x GD 
aû IK EedFU' zneljxer GPd27 LF f fegf IRNjK ef DOA .HMBCù!f 1 aA + BEF 
Kû Hd U' ùzhKüÛFz Kffo dğjIKGPd5 GHZ REA sephadex ùf pA | ZER 
Î ù!qOR GION YAABIŞI f HZ Î !q ORG GNA isoflavone !f + HE I !q BfoODORE 
.KHed4 LFoigf +H 


ÛÛ .N-acety1 transferase BDP 1 BAY KGE5ANjNHù!f ¥ Û|R çK fe AdYACNB 

f amidohydrolase GÊÛ NA Ö5 BAL Dacety1-INHÃINH LIX! Ltkoenzyme Aù f pûnA 
eRınf &ı AA diacetyl HD +R! RIAHANATù!f YPfK RDS. HDù f GR Zmidaseù !f 
ÃDıD +UTl KEREBIQNE Rf UEeÛF pcypP/FMo LEL af \f +Û Kiz oqlkb!f 
K@ıu zf KÛ ler! eGR !f KĞ ljerDZ BLK ÛĞiohz +z1t def Ken!BAcHD 
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2 ù RAZ a +Ãge!f +ù d3AÛERosù ù! Ya KYPSGE U! BÛ GÛ HDA! ROAR 
. erythrocyteÙ fA hepatocyteù f LHI! OZF EEF ff AKG #f 

Yer Pq OXKZR DAcHDAHD) Nêr PRS INH ù!f 14Z KECYAo +diHf tdfnf MB 
aR OSETZEDù !f MAT jeff HNJKon2 fA . (300 mg/Kg) J4#! lfeggšzen! Lften 
.i ated aPlAÃ LNIRF KÛGÃ Lj Kù EK ÛzdÃÈg +z GA 


jRÛ NjAJğı N50 mg/Kg) RMPù ŞA INHù BB AZf GSK of DORA! SGI 1 fegf K!fED 

Cû eet OA FSU EL Gye (A +û! fe dê ÖZ KELL G4 Trp Lften!f 

Lj dYù+NRBL JHNJUDA yfzKLIZ. fuscatum OAGIE DK dFLEdZHJ!A.1 eûAAKNA 

GSH OSG KDE KEL +I] Kaf#D200 mg/Kg +Zenf AZ i Bf = LjdjA @ORARNE 
.+ EA KOU DEF ubiquinolù f KÊLA GSH-pxAÃ 


1R jRNjYGr PhOZ In vIvO Oz IDFA S|o I Rf OAGONS f IDK d Np 
INHÙ!Y LIF 1Z YFP! GEF 1II Kan! LE YQIAF tani NE yéGKk] !g 
„in VIIrO Kfegpû! BEC Pq KK GPA} RHE Yztf KéCRfDRA .HDùÙ A 


ORgOBT ABF > 4f KOZA + eFAR 1f Kfe df a5 1 #AfAe!f KfeAgf DEK 
aff dWAfG NB .Harber WeissA Fenton KüZ& 2B oH°ù!f ak! laAMIRGE H0» 
1 !ot nf fod! ABI KGEQE Kzu PORA OFAF yzgf KEC YAK Ou Rö 2ARf 
OBA UGA +AFOX deoxyriboseA DPPH°A 2BPF Lf +û! YGF yz{f K feq 
114A 8C2 :¥y# YPEK! AECHAK GEDORA + (BIA tü! OXMEf yzif K feo LFEdDZ 
AD sc3 e K GBD. isoquercitrinù!Gv!lAAZDPPHù!f fA o7 emf ADO 
pro- | !QYAÃOfŠL DNA kaempferolA rutinù !G lA FitDD HBZDZI Z55 |oA oH°eRqf 
KÛAÃRIHf KD. gp GBZEEiZS 1ııEùf ÃAP7LAX+ ã GDGA .+ Gif affoREaxidant 
11FKGA®IıHf KIR A CCL,/NADPHù NAQE LPOù DYĞXJKk ÛzZ5 isoquercetinAÃ 8D1 
KAL Î !Q Kaempferol A (113) isoflavoneùf LAIZYF ¥ GR DAFA KR E43A 
.Fe” ascorbate 
Ll-oxo +FDAYA c-2A c-3 UfBe!Byfdk K GPA IHNjND! AHS f off LHau © 
B +| Bf alfak Gë U FeHÛf 120 yj 5 YTOF a QDF au olf AD Bf FNjLEEA 


197 


y‡TK5-OHAÃ C +|OKB2-oxoÃ 3-oH AB +|OF yA JAI emf A û! fffoddid# 
. , YOREhETEDE i ZARHNjUDINAÃ gpÃ BEBE pÛEdZ 

aqfeRES q Afpe!f NPfp yek A +34 ZV !gYyAoOfÖLDLFAF Rf sc3¥tedf NDGE 

.ffo!f eA o OS! 34f Yl Ul $ ydJPIRÎ e! daf 


Uo” UoH° LIX! f@ Cüz5K ODOYA C. fuscatum LH#!Aezdt K GRA K zu PD 
100 uMÙUM fp KÛZ GjÛP LIX BÈ + DH Yefedkm viro KfeGPÛ I !QDPPH° 
@nfek(10 uM ÛZ) 114A 20 uM AZ) 8C2 YHAKEXKH dFK]|O GAhydrazinù!f LHZ 
YFPA OBüÛRş GZ HIE > +5 GEOreedt GO ABSDHA LDHù!f LXE YA KOS 
LAYE NDLÃ[ Ê .in virro O lafpat! anf A U KECEoO AEE HFA + BIHAR +Û 
GRù¥AÃ csTùf LIYE OGL jG A rdf Û LbosHù! 114AÃ sc2 LjfkedF 
.+Hf KÛezZ#ED 
1 BUH + UA ÖoÃseDEË CEL HIG KDin vivoÃ in vitro KGfedf arik 
.KfAADHGBOAGOISE BK dfi lgi Î lolfPdL HS@OAEARNA hepatocyteù 1G 


rdf 4R dZOZZYZRBE 1 fegf Nj K Bg Off yazî KC Dik LHZfRiedz 
URfeK ORf KOU U’ zhfifoR OeAatnl OGUA @ONADE YAK Gr zZDH +Agelf 
«+€ +Apef dF yÛPfALPOù! HEAT alq!f 2 fot Û LIK Gr zf +apÃ ydšeTEO: 
UG LjrA Gh Oftenf YPIRRf GDR kaempferol Uapigenin UsC2LHY# apf 
K@EMDOGLjYS+q 44f J U f 1 § d3 ZZROSùYf DEK Np. eûAFAKOE GQ 34f 
5 Rf @A aTPù!î Ef o MDG UKE pfolf atfed4 Yeq a5 +4 4f Kffizdf 
KfGKDGA KÛÃĞ x +Ãge +E eû .1 APF KÃQk> +z ÖOÃeAÃR; f Ook !GIf 
yfePqa fu #SGIf H1 fegf KT +Z g! .Uglf agif as leTEMEAT hi fefif 15 I ZZ 
+ AG Gf LA FU Ok Î !o || !R FBAFzb fA (0.01-0.1 mM) +zed ağfeRERCù!S 
jfHAIvVA1 KffzdEl ZARofODR Aefd KRABI 4f POD 32A0f yl A (42A) 
\FLiydFHNjS KA . o2°-ù!f FAA LPoù!î KODGIDOGT aA Oz if TF ZZ 
Üsc2 ü DÎ !o f feff Nj BA .T ADüf O AGS emf a Û yz5 Kfeteg 
akeRf LHZrOA .@ARANED emf a Û +cat GEA YPEKkaempferol Uapigenin 

† o KfeEf IHN ZZ +291 KMHp yp Deri. Nou KAd NE DIT Rî Og 
H'ù!f yÃok KG Ö5 BK kq KÛGf dê yok tz I HZ APY tif 2 AK 
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Sfp GZ. FP 1 | ZAKRG KS kaempferolù f NDENAA OBE I eûHANE G36) 
YET ö+ê 4f Yl Ul f KIAzA4LPROSùYS ¥ A K ytOS5K FAA YPEK ADYA!f Ladê 
Ãî AB yA KEGSOSYZR KLDL}dito! dif afeRf yafiA Û f K GEREKE foD 
. EÛA eg Dr df apf 
JHA C. fuscatrumù! ÖOAGIG f BK BFA oF ap he DF feBf UHNjK dk] 
ADEezd KOU f04 OFeAeFkNE KELBO +Afe!f nj T ZA ABF KGaA 
LFSK GY AF U zhÃenobioticsù f yzpOcHEeAR f CEL U’ PoKKp. lf +û! GEF df 
U' 2odRMPù YA CYP2E1 Ù DE Rod HSINHù!f NDOKZê . ROSù!f acoR LZfNZ 
AAKLHBHUGOEAS yYztf KEC foF OELAR 1f OMRf fEEDASCYP3A4ù DIZA j 
f PK dBOXHEf YzHf NDF fedf IRNj KIA . ERMDA PPN-HA AH LHWF OGLj 
200 ) O +Ãge!f CEL HIG ! TG of yd#l™400 mg/kg AZ 5 |ok OAGIS 
8C3AP7 LA11EAAP7 LXE! OFA T AHS YPIERS 1 fe URNIEPETDGA . (mg/Kg 
ONE AD! olf HBS .CYP3A4 OE 11E¥ GR DL I ZZUEYP2E1 @ALj LOM 
KGEAF Kg. yzdf fNjaazk! DE DG UCR 1| RUA ağeRf LAYE OER 1f 
+ 4AeRnF yad NJEUfNAA .KCABIEY 1A2 da5 yYDLHK yû Ae Kip 
qc +|OXEr-3 A c-2 ORA lpazk AMON YzHf fod yYePSC-4’A C-3 yAdB: 
.CYP oxidoreductase ANADH CYP450 LjNYPRf AF KLPDLEH FEEGK EEO AIfaK 


RMP AINH Lþdù# addıK2 fpf çLHEê +AGFe!f NZA On AAERIF CBI 2 zÖDZ 

200 mg/Kg AZ OAGŞE BK dBEOALF HNIKTOR THA .+ HEADER !G CERA 
p7 KGFen Kı RÈ ÜkBcù!EG +Ãpe!lf CEL U POA GBF Ee AcKIjO5ymfekt fo 
rutin Lj dVù# yùz{ +ùl@ÇdZ7.5 uM) +R ç!zen ÛZ o2 ahqDA Cüz5sc2 5R dk 


.isoquercitrinA 


KÛûRPùhD ¥ f dÎ ù!qADRMPùùù JÃInH ù DL 2zdt Hf +B Y Nf K 

Gigi o +ù +ù AZ LFû+R dg KÛürPÛF IHNjaÃOKA . gil bA z +z! eg Adj 
EE nj A+ f +1! tof dt FERES K fez NIK!FDEZ BA . N AÃKEe lf yGDÛF 
Koùu AO ù Nj nk GBAFEiGA LW KEfegf FS! § 4Ape!f taal yiPAT A +8 
Ld DIG zKL je fefIIBADR MPA ıNHù !f ù hè BQ Ljften!î FEETADOFu 1f and Kef 
+ù!GAÃT adn ated2PlÃ Kfîngf aR yT Aoff arok! Hf +BDN Aif DOF Y ¢ 
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KfuTHkergoplasmùù!f BS FOOLER anja T Gf KEEGS NEKDGE.T fb LNK 
.swelling KÛĞ GANA! ROAR FEAF Nye@EA! He ARR! NEN 

tù kD Î ZeTELDH ùDZBIÛf YA FAÃ asT LT LMF KùüpEyfzdY™Eeqb 
.+ ù PAH eal LALIT eAAFADNF YY Oz!f | ZETCGE sDHù!f Y A KfHA +P 
Qı pt ù DEK ÙÛZĞI rk YÜPT KG 2f +2 D1 HBF +E I ZAPU emqDAEf U6 
+ ÛB BF Kiz !o Ped fp ONBf EGE Ap.+ ik !GIf KAI ¥ UENETEDIES 
YU Np. On!An a@j LHEANEf KfedI f YTKUCA haloalkylation +!@ || MEd KDI 
1 BLAKE CTEZ 5 adh swelling +!@A ÜLNjK!G NF \NRğB-oxidation K GEL RTF 
.\kêu KÃQKÛG Lz ÛÃa dz ÃFöc DEFAR !f aco Ona! 


in Dn vivo KC feu CEIHF Y A Rf LED! VHzST Rf OFF zf YUZf ynfeKb 
+ùdaAf HIT fRI# Aubiquinolù!f BLA OAEADE CZCAf CAL +16 +ZOLBvitro 
OAG RIE BET dÎ ùlj ÎÛ ù!glgedZ HSEpBEAekoHA COANE LASH Ae! 
LFF! HBAZADOAegn agFAD emf a U KECAE KBFKOR KBD! KFIAD 
. Oe 5 DEF Lp DOZER Y a f yrfiokt FIER HU OJKAD 
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: OSE! dH d5 GF ONSET fepf Rio T Haff Kb 

OnAÃHPAGf Gg azöfp ORA OAGEŞE DK dBA U GAY LE YQ 4 

+ laf pLHBÛ Hf ÖZEL aBzk OS! !ezdEK Ged! SESE + 
.+ KEAÃ 

+! G HREFKOIXKIEE EIR Hû! gE yzZDY nf KDR KGaA! dEbaGeg 4 
<Y f GPLHAZAT EDF f0oDZatimycobacterium Of 

y§DZOR prooxidant zf Aswellingù DE eod ADK GDORf KGRAFYÛUZR Q 4 
.cytotoxicityù f ¥ @BKO5IEAÛ A egDAr dFyztf A APF 

. cytotoxicity ùf Y GR BBE} AC. vulgaris +R LF I UR Û # 

!Zen!f + Hed f Gp u ad2OFAPAT CEL O5! Heza K GEQFEUEE 4 
.ateRfA 

. O AF! HDA adHDKfe od! !Kezd KGEAE fGEEQ 4 
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t OH 


Laj hzù ak GZONÜZJA QAF eADZoTed! ziUf KGRGE DIK RAAB alfak 
2ù lek. tU FBP! +4 HApelf taf yak yÛP LjIZf +û! yg gf f RKP 
Î ùZeĞi šPÛ yûÃ fı rÃtù E +ù ğeAf yAùT ü! Lt@Paz@Fen!f 1YeoT f š UWF 
Keg DOR + AAA + KESE KO fefDROYATK zur PDORJA Chrysanthemum fiuscatum 
:OOGZ 
3C Û'H NMRÛuV + R&A Oge AEGHeHIf || ADF >= GU ZAKS I 2 RK - 
Û Mijz? RZ Pd 7 Î l!oyA[ Af LZ HMBCù!f ¥ aGKA+ BI + EHNMR 
+zfUf KGedF ORK ûFz Kffo d(1 1E Û1 14 ÛP7 Ûsc3 Ûsc2) KGPdš GijZ 
Î ù!qOû dH@AFYAASI Gf +H | !qQGlJ¥ UX isoflavoneù!f + HZ Î !qGfoDO 
.KGed4 LFF 4H 
OAG IŞE PER dENDn virroAin vivo Af +û! yi dFyùzHf K fed PGK anjJD - 
H. ùù! OAĞG ŞE BYd&NIgÇIZ00 mg/Kg AZ FA Ûz5Š |O C. fuscatıumÙ! 
. C. vulgaris || RL aNZAcheirifolia 
DPPH°ù AO»: ùDA Û YZDZ fiuscatum LD¥!Aezd114Asc2 KGPAEKIGR qQ - 
.isoquercitrin ù! GBIAÇIZ 
rutinù PIğÇA*7 || !RO?NPÇA GtoDINBAE yz DyxoH°ù DA U yzPDzc3¥ GR Q - 

.Î VF affeRG?ro-oxidant I !q KGPQF IHNjYAORA Kaempferolù fA 
KEULBAASQELPOù!f OME sc1 UE43 Û11F LINEA isoquercitrin ÛsDı KIR Q - 
(fû dft ù IIAP +ÛF Ok kaempferolù f fA 113ùf Y GR f ACCL/NADPH 

.Fe /ascorbate KALB) 
KËLIÃ OAÃSGDE EL aBzk GlefedFZGLÎU. fuscatum OAGIpE DK dtš|o - 
KELL ¥ GR ç§AÃ200 mg/Kg ÛZ @AHAMAT BHF x lid LHYEhNabiquinolù f 
.RMPAINHù!B} IAQ Lften!BageRf x= gljOonAAGEHF 

. AcHDùMIAÇAXeRfadEAZ HDù!f Lz vivo UPHQFt Zen! KanpD - 

LDHù!f ¥ A KyiJZPOAFAROA hepatocyte! !HU2TDIG] 114A sCc2LFEHPAF YRS - 
. HDù!EB DQ! f KÛeZESASEEDE G +Ãgie!f KEI KeazÃsDHù!f Ã 

AU BAaempferolA UapigeninÛsc2 Ld! @OHADNEBG +Agelf BU ¥ GR f - 

KfAzdE UGIA QEZ Elf ¥ nf SD&P/O fA RCR LIYEZA DPPH°A o» af 


202 


swellingù ù DÛ u RO prooxidantù ù! 2A6 KOI HPQF IHNjK FBUYZHf fa rvAı 
.Î ZF aHfPRE: 
400 ÊZ C. fuscatum OAGIpE DK ddbICHe Aan CELE +Age!f Eq! ¥ GR D - 
.CYP3A4 UGLEALj 1E OBGFIEYP2E1 OGLEALRC3AP7ù!f ORA lhg/Kg 
hepatocyte ùf KD! FEF +i Lj KEFeAfA OJefÛA Ou !f anja KGfep KED 
Î ZZRMP+ INHA HD LHYFhNLfENY +OAAZAZ +PANeaHÃ steatoseù DKur ezk 
C. fuscatum OAGIp f DK dis fuat ÖOUERf 2DKUÛiPÛ IjNj Kznfed AR 
JCHB .On!An a jA + EAA FO ZA +e! yS HEU yUP L4 !RanpA 
yd f1 u adî al f YOGA KEEPAF IHNJUEPIOT IR jeff NIK] ZZ 
.akeRfA+ zen! UfedzZ 
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RESUME 


Les flavonoides, substances naturelles, Jouent un role protecteur vu leurs 
proporietês antioxydantes et leurs interactions vIs—a-v1s au redox 1Intracellulaire. 
Dans ce travall, chrysanthemum fuscatum, une plante utılisête utilise en 
mêdecıne tradıtıonnelle, qu1 n'a été Jamaıs etud1iête auparavant, a fait l'objet d'une 
recherche phytochimique structurale et d'une recherche des effets 
hêpatoprotecteurs et héêmatoprotecteurs de phase n-butanol de I'extrailt 
hydroméêthanolique des parties aérlennes de la plante. Cette étude comporte 
deux sections: 


Une partie chimique reportant les travaux expéêrımentaux qu1 ont aboutl aprês 
sêparation et purification par diverses méthodes chromatographiques û 
I'isolement de 17 composês flavoniques. La dêtermination structurale est 
complête pour 5 produits purıflês et partielle pour 7 autres, parmıis lesquels 3 
flavonols, des flavones et probablement une isoflavone ont été détectês. 


L'étude biologique a donnê les résultats su1vants: 


Les testes antioxydants in vivo et in vitro ont dêmontréê que I'extralt butanol1ique 
de C. fuscatum a un effet hêpatoprotecteur a une dose de 200 mg/Kg; par contre 
celui de C. vulgaris n'a aucun effet par rapport û celui de Hertia cheirifolia qui 
est prise comme référence. 


Les produits 8C2, 114 1solês de C. fuscatum sont dotês d'un effet scavenger 
envers le O, et le DPPH? et d'un effet 1nh1b1iteur v1s-a-v1is du LPO Issue du 
systme CCl,/NADPH. 


Le composê 8C3 et le P7 ont un effet scavenger envers le OH°, et un effet 
chélateur du Fer. A des concentrations êlevêes, ces composés deviennent 
prooxydants. 


Le 8D1 et I'isoquercıitrine (flavonol) ont un effet inh1biteur vis-a-vis du LPO 1ssu 
du systême CCl,/NADPH. Les composés 113, SC1, 11F, E43 et 11E ont un effet 
inhibiteur du LPO issu du système Fe” /ascorbate. 


La dose de 200 mg/Kg de I'extrailt butanolique de C. fuscatum a 1induit le 
systême glutathione et le systêeme ubiquinol au niveau de I'homogéênat hêpatique 
et au niveau des mitochondries. Cette dose a donné une protection du systême 
hématologIque chez les rats traltês par les antituberculeux (INH + RMP). 
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L'étude in vivo des métabolites de I'INH a prouvéê que Il'effet toxique du HD est 
plus profond par rapport ã celuı du AcHD. 


Les composês 8C2, 114 Isolês de C. fuscatum sont dotês d'un effet protecteur 
v1s-a-v1Ss des membranes hepatocytaires et mitochondriales en empêchant 
"infiltration du LDH et du SDH. Ces composês 1nduisent le systême redox 
glutathione au niveau des cultures cellulaires hêpatiques traltêes par le HD. 


Les composês 8C3, I'apigênine et le kaempfêrol 1ınduıisent le systême redox 
mitochondrial par le biais de I'effet scavenger du O, et DPPH°. Néanmoins, ces 
composês n'ont aucun effet vis-a-vis du potentiel membranaire et de I'activıtê 
des complexes I et IV. A de fortes concentrations, ces molêcules deviennent 
proox1dantes et provoquent le swelling. 


La dose de 400 mg/Kg de I'extrait butanolique de C. fuscatum a induıt le 
potentiel redox au niveau des microsomes. Les composês P7 et SC3 1nhibent 
spécıfiquement le CYP2E1 par contre le composêe 11E 1Inhibe uniquement le 
CYP3A4. 


L'étude mıicroscop1ique et histochimique a confirmê que les hepatocytes ont subit 
des stéatoses et des nêcroses focculalres chez les rats tritês par le HD et I'INH 
+RMP. Ces effets sont modêrês lors de la prêvention par la dose de 200 mg/Kg 
de I'extraılt butanolique de C. fuscatum. Cette modêration est plus prononcêe au 
niveau des ribosomes, des mitochondrles et de l'appareil de Golgi. 
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Abstract 


The flavono1des, natural substances, play a protective role considering their 
antıoxydant characters and their Interactions wıth the 1ntracellular redox. The 
chrysanthemum fuscatum used 1n traditional medicine, which never studied, 
made the object of a structural phytochimic and a hydromethanolic research of 
the heptoprotector and heamatoprotector effects of the phases butanol of the of 
the air parts extract. 


The chemical led after separation and purification by various chromatographic 
methods to isolate of 17 compounds flavonic. The structural determination of 5 
purified products (11TH, 114, 8C3, 8C2, P7) 1s complete; and partial for 7 
others. One of these last products 1s 1soflavone, 3 flavonoles, the remainder 
belongs to the family of flavones. 


The biological study gave the followıng results: 


Test antioxydant in vivo and in vitro showed that the butanolic extract of 
C. fuscatum has a hepatoprotector effect with an dose of 200 mg/Kg; on the 
other hand that of C vulgaris does not have any effect. 


The 8C2, 114 isolated from C fuscatum has a scavenger effect towards O, and 
the DPPH° and an inhibiting effect with respect to the LPO resulting from the 
systme CC14/NADPH. 


Compound 8C3 has a scavenger towards the OH°, an inhibiting effect with 
respect to the LPO resulting from the CC14/NADPH system, and a chelating 
effect of Fe. At high concentrations, this compound becomes proox1dant. 


The P7 and 11E have a chelating effect of Fe and an inhibiting effect of the 
LPO resulting from the Fe2+/ascorbate system. 


The butanolic dose of 200 mg/Kg of the extract of C. fuscatum Induced the 
system glutathione and the system ubiquıinol 1n the hepatic homogenate and 1n 
the mitochondria. This dose gave a protection of the hematologic system 1n the 
rats treated by the antituberculeux ones (INH + RMP). 


The study in vivo of the metabolites of the INH proved that the toxic effect of 
the HD 1s deeper compared to that of AcHD. 


The 8C2 and114 Isolated from C. fuscatum are doted of a protective effect of the 
hypatocyte and mitochondrial membranes by preventing the Infiltration of the 
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LDH and the SDH. These compounds induce the system redox glutathione the 
hepatic cellular cultures treated by the HD. 


The compounds 8C3, the ap1genıin, and the kaempferol induce the system redox 
mitochondrial by the means of the scavenger effect of O02°- and 
DPPH°.Although, these compounds do not have any effect with respect to the 
membrane potential and of the activity of complexes I and IV. At high 
concentrations, these molecules become proox1dant and cause the swelling. 


The butanolic dose of 400 mg/Kg of the extract of C. fuscatum 1nduced the 
potential redox inthe microsomes. The compounds P7 and 113 1nh1bıts 
specifically the CYPE1I, while the compound 11E inhibits only the CYP3A4. 


The microscopic and histochemical study confirmed that the hepatocytes have 
sudden steatoses and focular necrosis in the rats treated by the HD and INH 
+RMP. These effects were moderated at the time of the prevention by the 
butanolic dose of 200 mg/Kg of the extract of C. fuscatum. This moderation 1s 
more marked on the ribosomes, the mitochondra, and the Golg1 apparatus. 
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